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@ With State Boards of Health demanding effective treat- 
ment of all domestic sewage, it is becoming vitally impor- 
tant to eliminate every possible gallon of ground water 
leakage into sewers. 

To solve this problem economically you need a sewer 
pipe with strong, water-tight joints; a pipe with enough 
strength and flexibility to overcome unequal settlement. 
Yet can you be sure of these results with short sectional 
types? Some say, yes. Some say, no. But in any event you 
can be doubly certain with Armco Sewer Pipe because its 
sturdy corrugated iron construction and_ tightly-coupled 
joints eliminate all danger of breakage and infiltration. 

Besides, Armeo Sewer Pipe ends the worry of material 
Its 


service record in sewers. And remember, this pipe is paved 


failure. galvanized iron base already boasts a 32-year 
in the bottom and fully coated with a special bituminous 
material inseparably bonded to the pipe. Write for 48-page 


Sewer Book. Armco Culvert Mfrs. Assn., Middletown, O. 


ASBESTOS-BONDED 


A PRODUCT ORIGINATED 


NEWS-RECORD November 23 


é ) 19 


Sec bai ae a ee wae e 


TS ee ors 
Sewer crit ee 


Per mile. This 


‘T sources of | 
eakage 
its long hs 


also ita ‘Ip 


Ta 
engths mean ta 


S reduce 


BWani Tan 
“wer joints 


install; ation costs, 


W: ater-tig 


ai ae tett sy Pe Aten 
Plings th; 


4ssured by « 
h section Talin 
Parate, 


turdy bolte xe ttt 
4a tight line that 
icant needed, 


it join eac 


will not bre ak o 
ato No cra¢ 


DEVELOPED BY ARMCO ENGINEER 
































ENGINEERING 


Publication Office: 99-129 North Broadway, Albany, N.Y. « 


F. E. Scumitt, Editor 


Vol. 123 





The Week’s Events 31-82 
Reader Comment 38 
Editorials 40 
Filtered Water for Chicago | 42 


Loran D. GayTON 
Tests of Concrete Slabs for Bridge Floors 46 


New Pier Design for Deep Overburden 47 
E. E. Howarp 

The City’s Sewage Goes to Sea 49 
N. A. Bowers 

Building on Soft Clay 52 


Superhighways and Subways for Chicago 56 
Noted Australian Bridge Must Be Rebuilt 56 
Readers Vote “No” to WPA 59 
High Distribution Tank of Large Capacity 60 


ALEXANDER PoTTerR AND M. H. KLEGERMAN 


A.S.T.M. Approves New Standards 62 


THIS WEEK 


@ Chicago has begun work on its first big plant to improve 
the quality of water taken from Lake Michigan. Built off 
shore on made land, the project calls for some interesting 
protective works in addition to the normal equipment of a 
water purification plant. 


@ Beginning in this issue is the first of three articles on 
large outfall sewers, a subject on which up-to-date infor- 
mation is scattered and hard to find. 


© Summaries of two voluminous reports on superhighways 
and subways planned for Chicago are given on p. 56. 
Federal aid for the present subway work is predicted in 
adoption of a master plan for rapid-transit facilities. 


@ An elevated water tank is a common type of structure— 
but when one is built that stands 169 ft. high and stores 
1} million gallons of water it becomes news. The Batavia, 
N. Y. tank described on p. 60 is one of the biggest and 
highest in the country. 


@ News that the famous Hawkesbury Rives, Bridge in 


Australia must be rebuilt, as given on p. 58, draws attention 
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to the fact that the bridge was built 50 years ago by Amer- 
ican engineers who carried one pier to the unprecedented 
depth of 162 ft. below water level. 


@ Reader votes on the question “Should WPA Continue in 
Construction” are summarized on p. 59. Abstracts from a 
wide variety of letters on the same subject are given 
on p. 38. 


@ Novelty in building foundations is reported in the 
article on the New England Mutual Life Building in Boston, 
p. 52, and in bridge foundations in a description of the 
piers for the Missouri River Bridge at Brownville, Neb. 
p- 47. 


THINGS TO COME 


B EGINNING Dec. 7, a series of articles on present-day 
thinking with respect to divided highways. 

Also in the Dec. 7 issue will be a report on the effect of a 
recent abnormal rainfall in the area south of Boulder Dam. 


5; OOKING FARTHER AHEAD, the Annual Highway Number 
will be Jan. 18. 




















with TRUSCON “CLERESPAN” JOISTS 


and conduits can be run in any direction through the 
open webs of Truscon “CLERESPAN” Joists. e Used with 
equal efficiency for floor and roof construction, Truscon 
“CLERESPAN” Steel Joists are quickly and easily in- 
stalled and provide strength, safety and fire resistance. 
All-inclusive economy is another important advantage. 


Up to 64 feet of clear width and any desired length 
of floor space is obtainable with Truscon “CLERESPAN” 
Steel Joists in all types of light load bearing buildings. 
e Note the absence of obstructing columns in the above 
photograph of a garage erected recently for a large de- 
partment store in Cleveland, O. e Note also that pipes 


Write for the “CLERESPAN” Joist Catalog which 
includes complete data on design, construction, 
load tables and installation instructions. 
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Michigan Town Loses 
In Pollution Case 


An injunction was denied the city 
of Niles, Mich., Nov. 13, against en- 
forcement of an order by the Michigan 
Stream Control Commission requiring 
that city to cease pollution of the St. 
Joseph River. The ruling was made 
by Circuit Judge Carr. 

The rejection of the injunction is 
believed to have cleared the way for 
the state of Michigan to take action in 
the federal courts against the state of 
Indiana, with South Bend, Mishawaka 
and Elkhart as co-defendants, to seek 
a federal mandate requiring these 
three cities to cease polluting the St. 
Joseph River with sewage. 

The interstate litigation involved 
may be offset by a start within a few 
weeks on the first unit of an interceptor 
sewer system by South Bend with the 
assistance of a $78,569 WPA labor 
grant. Eventually it will connect all 
existing sewers now emptying into 
the St. Joseph River with a treatment 
plant to be constructed northwest of 
the city. Cost of this unit will be 
$116,147, of which the city is con- 
tributing $30,120 for engineering su- 
pervision and materials. 

Plans for a second unit of the South 
Bend interceptor sewer system are 
being delayed until Mishawaka decides 
whether it wants to connect its pro- 
posed sewage system with South 
Bend’s, 


Injunction Sought in Texas 
Against Salt Pollution 


In the 116th district court in Texas 
a permanent injunction has been asked 
by the state attorney-general to halt 
pollution of the Neches-Angelina River 
system by salt water from the East 
Texas oil fields. The suit was insti- 
tuted as a result of reports by the 
Texas Board of Health and the State 
Game, Fish and Oyster Commission. 

The state attorney-general alleges 
that the escape of salt water is not a 
natural flow but an artificial discharge. 


Grand River Authority 
Seeks to Discharge Wright 


The board of directors of the Grand 
River Dam Authority has asked for 
the removal of R. V. L. Wright, gen- 
eral manager. Wright was selected 
as general manager for the project by 
Secretary Ickes when Ickes was head 
of the PWA. 

The board has charged that Wright 
is failing to push the project to satis- 
factory speed. A hearing on _ the 
charges has been set for Dec. 1 at 
Vinita, Okla. 

The Grand River project was origi- 
nally scheduled for completion on Jan. 
1, 1940. However, indications are that 
the project will not be completed be- 
fore the late spring or early summer 
of 1940. 


Court Favors Buffalo 
In Gravel Case 


The New York state court of ap- 
peals has ruled that the judgment ob- 
tained by the Squaw Island Freight 
Terminal Co., Inc., against the city of 
Buffalo for damage to its Squaw Is- 
land gravel deposits in the Niagara 
River should be reduced from $497,000 
to $92,000. The ruling ends 8 years 
of litigation. 

A supreme court judge in 1938 ruled 
in favor of the company. When the 
case was taken to the appellate divi- 
sion, the city was favored and the 
company started action in the court of 
appeals, this court affirming the de- 
cision of the appellate division. 


$11,800,000 Road Fund 
Sought in New Jersey 


Highway funds totaling $11,800,000 
are being requested by the New Jer- 
sey State Highway Commission for 
1940, according to a report by E. Don- 
ald Sterner. He estimated next year’s 
revenues at $46.000,000. 

The $11,800,000 budget does not in- 
clude the cost of new roads. 


Building Prospects 
Aired at Conference 


-Washington meeting discusses 
war, housing, costs and _ labor 
problems. 


Private building, its problems and 
prospects, was the subject of a con- 
struction industry conference in Wash- 
ington, D. C., Nov. 16 and 17, which 
was pervaded throughout by an at- 
mosphere of optimism. Attended by 
some 200 contractors, labor leaders, 
manufacturers and government officials, 
the conference, called by the Chamber 
of Commerce of the United States, 
heard the speakers praise conditions 
in the small house field while empha- 
sizing the continued small volume; pre- 
dict a moderate rise in construction 
next year despite the slacking off of 
PWA financing; and agree that the 
effect of war on construction will not 
be spectacular either on the up or 
down sides. Lectures and roundtable 
discussion also brought jurisdictional 
disputes and apprenticeship training 

(Continued on p, 37) 


South Dakota Project 
Approved by President 


The proposed Rapid Valley irriga- 
tion project in South Dakota has been 
approved for construction by President 
Roosevelt. The project, which calls for 
irrigating 12,000 acres at a cost of 
$2,470,000, is the third of the so-called 
“relief” irrigation projects approved 
for the Great Plains area. The work is 
to aid rehabilitation and stabilization 
of the area. 

A dam will be constructed and 
maintained by the Bureau of Reclama- 
tion, and the Department of Agricul- 
ture will arrange for final settlement 
and operation of the preject. An earth 
and rock fill structure 157 ft. high and 
1,100 ft. in crest length would be built 
to provide storage of 40,000 acre-ft. 
of water. 
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Federal Claims 
To Water Challenged 


National Reclamation Asso- 
ciation holds that states should 
control waters of western rivers 


Asserting that the federal agencies 
are making claims to all unappropriated 
waters of western rivers, even non- 
navigable streams, the National Re- 
clamation Association, at its annual 
meeting held in Denver, Nov. 14-16, 
urged Congress to require all federal 
agencies to comply with state laws re- 
lating to the ownership, control and 
administration of waters in the western 
states. The association also challenged 
the claimed right of federal agencies to 
control the return flow from federal 
irrigation projects. 

The association asked the federal 
government for more equitable interest 
rates and amortization payments on ir- 
rigation projects financed by agencies 
other than the Reclamation Bureau. 


Similar aims 


The aims of the U. S. Bureau of 
Reclamation and of the Corps of En- 
gineers lie along parallel paths, said 
Major General Julian L. Schley, Chief 
of Engineers, in speaking of the re- 
ported conflict between these two fed- 
eral agencies in the development of 
western rivers. Both agencies, he said, 
deal with the use and conservation of 
water. Closer cooperation should result 
in benefits to all because some flood 
control projects may develop incidental 
benefits to irrigation while some irriga- 
tions projects can aid in flood control. 
Schley said that through close coopera- 
tion the experts of the two agencies 
could make into a unified whole each 
water conservation project undertaken 
by the government. John C. Page, Com- 
missioner of Reclamation, said that 
without intelligent use and control of 
water in dry regions the value of related 
projects will be reduced. 

Over 1,000 representatives from 17 
western states were present at the con- 
vention. Kansas and Oklahoma were 
admitted to membership this year. The 
1940 convention of the association is to 
be held in Great Falls, Mont. 


Magnolia, Ark. Buys 
Water Distribution System 


The city of Magnolia, Ark. has pur- 
chased the city’s water distribution sys- 
tem from the Arkansas Power & Light 
Co. for $91,500. 

The sale has been approved by the 
state utilities commission, the city to 
pay $61,500 in cash. 
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Cable Break Drops Bridge 
Into Rio Grande 


Special Correspondence 


Collapse on Sunday, Nov. 12, 1939, 
of the highway suspension bridge over 
the Rio Grande between Hidalgo and 
Reynosa, Mexico, was the result of 
the parting of the two cables in the 
anchorage on the Mexican side of the 
river, according to informal opinion. 

Seven automobiles were on various 
parts of the structure at the time of 
collapse, but of these only two fell into 
the river. Four cars were near the 
American approach and one car on the 
Mexican approach, and all of these 
came to rest well above the water and 
with but slight damage. One car went 
down with the structure in the deep 
water at the center of the river and 
one fell into shallow water near the 
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ture. In 1933, the bridge suffe 
accident due to failure of the ) 
the American side caused by a 
Reconstruction of this pier wa 
pleted in 1934 (ENR June 14, 
The present accident caused no 
age to the piers and towers. 

The initial collapse was caused jy g 
tensile failure of the upstream cable 
which occurred deep in the anchorage, 
As this cable failed it broke off the 
upper part of the concrete anchvrage 
in a huge block which jumped through 
the air about 60 ft. toward the river 
before dropping to the ground. As the 
upstream side of the structure fell, the 
resultant overloading of the down. 
stream cable also caused a tensile {ai]. 
ure of this downstream cable deep in 
its anchorage. This latter failure was 
rather slow, and eyewitnesses stated 
that the structure settled into the water 
gradually after the initial upstream 


Suspension Bridge Over the Rio Grande, Hidalgo, Texas, After Failure 


Mexican bank and was only partly sub- 
merged. The one casualty was the 
driver of the car that fell into deep 
water. 

The Hidalgo bridge was of the un- 
stiffened suspension type, with parallel 
steel wire cables supported by two 
steel towers on concrete piers with 
driven piling foundations. It had a 
center span of 450 ft., and a roadway 
width of 16 ft. The roadway was con- 
structed of wood planking supported 
on steel floorbeams and stringers. 

The bridge was a toll structure owned 
and operated by the Valley Bridge Co., 
of Hidalgo, Texas, a Texas corporation. 
It is one of the most important cross- 
ings on the Rio Grande, the nearest 
crossing upstream being fifty-two miles 
and downstream thirty miles. Built in 
1926 by contractors, and without in- 
dependent engineering service, it had 
carried a large volume of traffic and was 
considered a safe and adequate struc- 


cable failure. The downstream cable 
also broke off a large block of con- 
crete, but this did not spring into the 
air but was dragged along the ground 
for some 60 ft. toward the river. 

Preliminary investigation revealed 
that the failure was likely caused by 
electrolysis attacking the wires com- 
posing the cable. Due to the failure 
occurring deep in the anchorage where 
the inspection was impossible, without 
removal of the anchorage concrete en- 
casement, it was not revealed during 
the regular periodic maintenance in- 
spections of the structure. 

Limited service is now being main- 
tained through the use of ferry boats. 
An emergency pontoon bridge will be 
completed across the river within 4 
few days to restore traffic to its normal 
flow. The management of the bridge 
company is now considering plans for 
reconstruction, which it is said will 
commence within a short time. 
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San Francisco Bay Bridge 
Has $15,300,000 Income 


Total revenues from the San Fran- 
cisco-Oakland Bay bridge, including 
tolls paid by the electric railway, rents 
and interest amount to about $15.300,- 
000 since the bridge was opened three 
years ago. A total of 28,650,000 ve- 
hicles has crossed the 4% mile struc- 
ture during this period. 

Despite the heavy traffic handled by 
the bridge, 1,000,000 more vehicles 
having used the San Francisco bridge 
last year than the George Washington 
bridge in New York City, there has 
been only one accident per 762,000 ve- 
hicle miles or 175 accidents for the 
28,650,000 vehicles using the structure. 

The bridge is operated by the Di- 
vision of Highways of the California 
State Department of Public Works. It 
cost $73,000,000. 


Large Canadian Project 
Suspended Due to War 


Pending the outcome of the present 
war, the British Columbia Electric 
Railway Co. has temporarily suspended 
plans to proceed with a million dollar 
auxiliary steam plant at Brentwood Bay 
near Victoria, B. C. 
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Rappoport Photo 
ASSISTANT TO ZONE ENGINEER 
OF PENNSYLVANIA RAILROAD 


J oun M. NicHOLsoN, assistant engi- 
neer, has been promoted to the posi- 
tion of assistant to A. C. Watson, the 
chief engineer of the New York zone 
of the Pennsylvania R. R. system. Fol- 
lowing graduation from Columbia Uni- 
versity in 1903. Nicholson joined the 
staff of the Long Island R. R., a part of 
Pennsylvania system, as a draftsman. 
Nicholson now is in charge of the 
Atlantic Ave. grade separation job of 
the Long Island in Brooklyn. 


PIPE FOR QUABBIN DAM PROJECT AT BOSTON 


Six 12-ft. lengths of 84 in. concrete 
p.pe are shown on Sterling diesel pow- 
ered tractor-trailer units en route for 
use near Quabbin Dam to supply addi- 
tional water for the metropolitan area 
of Boston, A series of radial jack struts 
inside the pipe minimize deflections of 


the heavy pipe during handling and 
laying. 

The pipes were built by the Leck- 
Joint Pipe Co., Ampere, N. J., and 
the heavy duty 16-wheel trailer units 
were built by the C. R. Jahn Co., Chi- 


cago. 
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No License Needed 
For Virginia Plant 


U. S. Court of Appeals holds 
that New River is not a navigable 
stream subject to federal control 


The U. S. Court of Appeals, fourth 
circuit, has denied the Federal Power 
Commission the right to require the 
Appalachian Power Company to apply 
for a federal license to operate its 
power plant on the New River, near 
Radford, Va. Indications are that the 
commission will seek a review of the 
decision by the U. S. Supreme Court. 

Hearings in the long-fought battle 
between the commission and the power 
company were heard at Asheville, 
N. C., Aug. 28-30 (ENR Sept. 7, 1939, 
p. 314), the case centering around the 
refusal of the company to apply for 
a federal license for the project (now 
completed and in operation). The com- 
mission sought the injunction when 
the company started work on the dam 
in 1934, 


District court upheld 


In denying the commission the right 
to require a license, the circuit court 
of appeals upheld a decision of the 
U.S. district court for western Vir- 
ginia. The district court in 1938 re- 
versed the commission’s order requir- 
ing the company to take out a license 
(ENR Apr. 28, 1938, p. 604). The 
court held that the New River is not 
navigable and therefore, is not under 
the jurisdiction of the federal com- 
mission. 

The commission had sought jurisdic- 
tion of the stream on the grounds that 
the New River flows into the Kanawha 
River in West Virginia, which is 
navigable, and on the grounds that a 
dam on the New River would inter- 
fere with the navigability of the Kana- 
wha. This contention was denied by 
the power company, which claimed that 
the New River is not navigable inter- 
state from Virginia and West Virginia 
and that the dam does not affect the 
navigability of the Kanawha, 

The Court of Appeals in its opinion 
held that the power commission’s juris- 
diction with respect to dams on non- 
navigable streams is limited to cases 
where interstate commerce is affected in 
matters of navigation. 

Both the states of Virginia and West 
Virginia have entered the case to pro- 
tect their rights in the matter, each 
contending that the federal govern- 
ment has no jurisdiction over the 
stream. The case is important in that 
it will decide whether the federal gov- 
ernment may have jurisdiction over 
non-navigable streams just because they 
are tributaries to navigable rivers. 
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New York Engineers 
Plan Law Changes 


society drafts 
proposed changes in state license 


Professional 


law for engineers 


Numerous changes in the New York 
license law for engineers and land 
surveyors were approved in preliminary 
draft form at the fall meeting of the 
New York State Society of Professional 
Engineers held in Rochester Novem- 
ber 17-18. The proposed changes are 
designed chiefly to clarify the law and 
eliminate present sources of confusion. 

Among the proposed changes is one 
to clarify the definitions of surveying 
work done by engineers and by land 
surveyors to eliminate confusion as to 
the field of each, also changes to 
strengthen the restrictions against filing 
of “descriptions, maps and other engi- 
neering documents,” by other than 
licensed engineers or land surveyors. 

A proposed amendment to the license 
law, calling for a paid secretary for the 
license board, not a member of the 
board, was approved. The salary of the 
secretary is to be not less than $5,000, 
payable from the license fees. Also 
approved was an amendment to the civil 
practice act, which calls for an increase 
in the statutory fees for licensed Jand 
surveyers in “action for partition or 
dower” from $5 a day to $25, and for 
assistants from $3 to $8. 


Educational requirements 


Proposal to revise the educational 
requirements of the law to permit the 
substitution of two years of post grad- 
uate study for two years of practical 
experience were to have come before 
the meeting for consideration, but 
were withdrawn at the last moment due 


ENGINEERING 


to the strong opposition that has de- 
veloped to this proposal. The same 
proposal included a change that would 
permit candidates for a license to take 
their examination before obtaining the 
required amount of practical experi- 
ence. As that proposal seems to have 
wide support the legislative committee 
was instructed to revive a bill imple- 
menting only that proposal which was 
passed by the legislature two years 
ago but failed to receive the Governor’s 
approval. A proposal to eliminate sepa- 
rate licenses for land surveyors was 
set aside as being a long-range objec- 
tive rather than one calling for imme- 
diate action. 


License racket 


Reporting for the committee on 
ethics and practice, D. B. Steinman, 
chairman, stated that a man in New 
York recently offered to provide un- 
licensed engineers with a license as an 
engineer in Delaware (which has no 
engineer license law) for $20, and for 
$25 additional to secure a license as a 
professional engineer in New York 
State. What he provides is a $10 Dela- 
ware business tax receipt. The man is 
reported to have collected $20 from 
over 150 victims. The case has been 
referred to the district attorney. 


Federal public works 


The present trends with respect to 
the establishment of a federal Public 
Works Department were discussed at 
the luncheon meeting by M. E. Gil- 
more, regional director, PWA. Other 
speakers included Frederick H. Zur- 
muhler, president of the society, Carey 
H. Brown, superintendent of engineer- 
ing and maintenance of Eastman Kodak 
Co., and Dean Lee A. DuBridge, head 
of the faculty of arts and sciences, 
University of Rochester. 
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Numerous Pennsylvan 
Engineers on Relie; 


A list of employable persons ; 
ing Pennsylvania relief shows that 
are 225 professional engineers o 
state’s relief rolls, according ¢. 
Department of Public Assistance 
listed are 105 draftsmen and d 
ers; 1,530 crane, dragline and .- 
operators; 955 concrete finishers 
general construction workers; 3 
tionary engineers; 330 constr 
riggers and 170 structural steel 
ers. 


Pipe Laying Record 
At Little Rock, Ark. 


Probably the fastest pipe laying job 
on record was made at Little Rock. 
Ark., last week where 9,400 ft. of water 
main was installed and ready to carry 
water 9 days after the order was given 
to start work. The installation, of 6-in. 
asbestos cement pipe, was made to pro- 
vide water at Camp Joseph T. Robin- 
son, where a detachment of cavalry 
troops had been ordered for training. 

The order to install the main was 
given late in the evening of Nov. 6 
and the next day material was ordered 
and a contract awarded for digging the 
trench by machine. Pipe arrived on 
Nov. 11 and by 2:00 p.m. on Nov. 14, 
the main was placed, covered and 
ready to receive water. M. L. Crist, engi- 
neer of the Little Rock municipal water- 
works supervised the work which was 
done with funds supplied by Jocal busi- 
ness interests; F. F. Schneider, field 
engineer from the St. Louis office of the 
Johns-Manville Corp., supervised pipe 
laying. Complete details of this record- 
breaking installation will be published 
in an early issue. 


PENSACOLA DAM RISES ABOVE GRAND RIVER FLATS IN OKLAHOMA 


PP niesaees Dam on the Grand River 
in northeastern Oklahoma is now 71 


per cent complete, according to a 
progress report by Holway & Neuffer, 
Tulsa, consulting engineers on the 
Grand River project. Massman Con- 
struction Co., Kansas City, contractor 
on the powerhouse and dam, has placed 
396,500 cu.yd. of concrete in the dam, 


with 114,000 cu.yd. remaining. The dam 
consists of 51 arch sections of 60-ft. 
span between hollow buttresses, maxi- 
mum height 152 ft., 860 ft. of gravity 
section spillway and 450 ft. of non- 
overflow gravity section. Auxiliary spill- 
ways lie in saddles to the east of the 
main dam. Massman has finished six- 
teen of the arches, 22 buttresses and 


most of the gravity sections. The above 
panorama shows progress to date on 
the main dam. The arches, as shown in 
the center section, will extend across 
the river to the left behind the power: 
house. The project, being built by the 
Grand River Dam Authority under 4 
$20,000,000 PWA loan and grant. was 
described in ENR Feb. 16, 1939, p. 64 
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Engineers Talk Building 
To Industrialists 


At the Chicago meeting of the Ameri- 
can Management Association, Nov. 15 
and 16, headline speakers, Albert Kahn 
and H. K. Ferguson, designers and 
builders of industrial plants, warned 
management that new buildings should 
be undertaken only after study shows 
that savings or increased profits will 
result. Once the decision is made in 
favor of improvements, there is much 
available today with which manage- 
ment should be familiar. 

Kahn described trends to concrete 
structures with larger panels (up to 40 
ft.), and to one-story buildings permit- 
ting straight production lines. While 
Kahn indicated several preferences, such 
as monitor instead of sawtooth roofs, 
he said it was foolhardy to generalize 
or to oppose any one type of construc- 
tion without attention to all factors. A 
point was made of the salutary effect 
on employees of good external appear- 
ance. Kahn deplored temporary build- 
ing except in rare cases. 


Factors affecting efficiency 


Ferguson stated that while the in- 
vestment in building is the starting 
point of any effort to reduce unit costs, 
the operation of the plant will be 
affected by other factors such as main- 
tenance, employee efficiency and oper- 
ating efficiency of building services or 
trades. Floors are the most abused part 
of the building and must be built for 
the service intended. As to bonded 
versus unbonded roofs it is Ferguson’s 
opinion that a man with tar pot and 
brush regularly inspecting a roof will 
do more to preserve it than a printed 
bond. No substitute, he stated, has yet 
been developed for masonry sidewall 
construction, 

In the matter of employee efficiency 
the whole objective, according to the 
speaker, is to decrease physical and 
mental fatigue. A practical attitude 
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should be maintained as to cost since 
it would be, foolish to provide expen- 
sive air conditioning and lighting where 
production is fixed by the capacity 
of the equipment as in sugar refining, 
tanning and the chemical industries. 
Controlled temperatures and humidity 
on the other hand pay big dividends in 
chocolate candy production. Similarly. 
air conditioning is vital in the man- 
ufacture of rayon, cotton textiles and 
printing. 


Pipeline Breaks 
At Colorado Springs 


Recently a break occurred in the 
high pressure pipeline carrying water 
to the city of Colorado Springs, Colo. 
The pipeline, which parallels the 
Manitou-Pikes Peak cog railway, was 
placed in service Aug. 1 of this year 
when a $471,000 PWA project was 
completed. The break occurred where 
the grade is 68 per cent. No serious 
damage resulted due to early discovery 
of the break. A rough estimate of the 
damage is $5,000. 

The pipe at the point where the 
failure occurred is a 24 in. steel pipe 
with a 5 in. shell. Pressure at the 
time of the break was said to be 650 
Ib. per sq.in. The cause of the failure 
has not been determined. 


Cement Anti-Trust Suit 
Settled in Texas 


As the outcome of anti-trust suits 
against various cement companies oper- 
ating in Texas, the San Antonio Port- 
land Cement Co. and the Longhorn 
Portland Cement Co., will each pay a 
penalty of $50,000, and together with 
the Gulf Portland Cement Co. will stop 
fixing prices, lessening competition and 
restraining trade within the state of 
Texas. 
























Simmer Photo 


LAKE WASHINGTON PONTOON ANCHORED IN LINE 


Tre EXCELLENT ALIGNMENTS of the 
concrete pontoons already anchored in 
place for the floating bridge across Lake 
Washington at Seattle is shown by this 


recent view. Projections from the end 
of the pontoon in the foreground are 
shear keys. For details of the bridge 
see ENR, Oct. 5, 1939, p. 440. 
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Flood Control 
Work Defended 


Brief in Supreme Court points 
out constitutionality of Denison 
Dam project 


Constitutionality of the federal flood 
control program, and particularly of 
the Denison Dam project, is defended 
in a brief filed last week in the U. S. 
Supreme Court by Solicitor General 
Jackson. The brief is a reply to an 
attempt by the state of Oklahoma to 
enjoin the Denison project. 

Chief reliance for justification of the 
flood control program is placed on the 
general welfare clause of the Consti- 
tution. The brief points to the great 
damage done annually by floods and 
asserts that the Denison project is an 
integral part of the Mississippi pro- 
tection system. 

The commerce power is also in- 
voked on the ground that navigation 
in the lower Red River will be im- 
proved, though the river is admittedly 
non-navigable at the damsite. It is 
also pointed out that floods destroy 
bridges, roads and other instrumen- 
talities of interstate commerce. 

To complaints by Oklahoma that the 
reservoir will flood state-owned lands, 
will reduce tax revenues, and may be 
inconsistent with the state water pro- 
gram, the brief replies that it is well 
established the federal government 
may condemn state land and that com- 
pensation will be paid for any land 
taken. Reduction in taxes or other in- 
terference with state activities, it is 
asserted, cannot stand in the way of 
carrying out a valid federal purpose. 

Technical flaws in Oklahoma’s com- 
plaint might in strict law, it is asserted, 
prevent the court from taking juris- 
diction in the case. The brief urges, 
however, that the court consider the 
case on its merits in order to obtain 
a test of the flood control law, which 
has never come before the high court. 


California Aqueduct 
Put Into Service 


The aqueduct of the Metropolitan 
Water District of Southern California 
was put into service Nov. 9 when flow 
of Colorado River water into the Cajal- 
co reservoir began. The water in being 
transported 242 miles is lifted 1,617 ft. 
by five pumping plants. 

It will be another year before water 
can be delivered to the cities, 

The ultimate capacity of the aque- 
duct will be 1,000,000,000 gal. per day, 
not 1,000,000, as was stated in our 
issue of Oct. 26, p. 35. 
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OBITUARY 


Wittiuarp C. Lawrence, 54, city 
water commissioner since 1938 at 
Cleveland, died Nov. 15 in that city. 
Lawrence had been with the Cleveland 
utilities department for 32 years and 
before becoming water commissioner 
was superintendent of the Baldwin 
filtration plant. 


Hector H. Grirovarp, 54, construc- 
tion supervisor for the Ontario depart- 
ment of highways in the western sec- 
tion of the province, died recently in 
Little Current, Ont. Following his grad- 
uation from the University of Paris, 
Girouard worked as an engineer on 
the construction of the National Trans- 
continental Ry. 


FrepericK Newton WILLSON, a 
graduate with the class in 1879 from 
Rensselaer Polytechnic Institute with 
the degree of civil engineering and 
for the past 43 years a member of 
the teaching staff at Princeton Uni- 
versity, died Nov. 15 in Princeton, 
N. J., at the age of 83. In 1880 Will- 
son established the department of 
graphics at Princeton and at that 
time became its head, a position he 
held until his death. 


James C. Creve inc, Jr., 68, first 
highway commissioner ever appointed 
in Tennessee, died Nov. 10 at Nash- 
ville. Creveling resigned in 1925 after 
three years of service as commissioner 
in protest against a plan to use high- 
way funds for a bridge on _ the 
Mississippi. 


Ritcuie G. Kenty, chief engineer of 
the Minneapolis & St. Louis R. R. until 
his retirement last April, died recently 
in Minneapolis at the age of 73. He 
had been with the railroad 30 years. 


Other recent deaths include: C. C. 
CorNELL, 39, road contractor, Brant- 
ford, Ont.; Ricnarp L. BurrincTon, 
65, civil engineer and chief engineer 
of the American Gas & Electric Co., 
Lexington, Ky.; WrtttAm Sprap in, 
38, head of the construction depart- 
ment of the Arizona General Utilities, 
Safford, Ariz., Tucson, Ariz.; Cor- 
NeELIus V. Cox, 56, building contrac- 
tor, Water Valley, Miss.; Licourt 
LAMBERT, 78, retired building contrac- 
tor, Kankakee, Ill.; James Turner, 65, 
builder and for many years mainte- 
nance engineer for the Arizona State 
Highway Department, Prescott, Ariz.; 
Georce W. Lanstrum, 65, chairman of 
the first Montana State Highway Com- 
mission, Kalispell, Mont.; Fetrton J. 
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KUNKEL, construction contractor, in 
Kansas City, Mo.; A. P. Porort, 56, 
civil engineer and road _ contractor, 
Belleville, Ill.; Joun S. Scuwarts, for 
the past 10 years highway commis- 
sioner of Aurora, Ill.; Joun J. Brown, 
76, building contractor, Shelbyville, 
Ky.; James A. Wattace, 50, plumb- 
ing and heating contractor, Des 
Moines; Joun J. Rupser, 75, building 
contractor, Grand Forks, N. D.; Car 
J. Vennewitz, 75, building contractor 
of St. Louis; and Feuix E. Lietz, 62, 
paving contractor of Buffalo, N. Y. 
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Engineers and Survey: 
To Register in Maryla: 


The registration of professiona! 
neers and land surveyors in Ma: 
has begun under the direction . 
State Board of Registration for 
fessional Engineers and Land S 
ors, as provided by an act of th 
session of the Maryland Genera 
sembly. 

A. G. Christie, Johns Hopkins 
versity, is chairman of the board 
J. R. Baker is secretary. 


—————————————— 


CONTRACTS anp CAPITAL 


Eewcurezame construction awards for 
the short week due to the Thanksgiv- 
ing Day holiday total $47,655,000, a 
decrease of 4 per cent from the volume 
for the corresponding week last year. 

The current week’s total brings 1939 
construction to $2,758,028,000, 1214 
per cent above the volume for the 47- 
week period last year. 

Private awards for the week top the 
week a year ago by 82 per cent, the 
eleventh consecutive week that they 
have exceeded their respective 1938 
values. Public construction is 34 per 
cent below the total for the week last 
year. 

In the classified construction groups 
gains over the week a year ago are 
in bridges, industrial buildings, and 
unclassified construction. Industrial 
building is the only class of work to 
report a gain over last week. 

New capital for construction pur- 
poses for the week, $63,071,000, is 35 
per cent above the volume for the cor- 
responding 1938 week. The week’s 
total is made up of $60,748,000 in 
state and municipal financing, $2,- 
250,000 in corporate security issues, 


ENR CONSTRUCTION VOLUME 
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STAGES 
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and $73,000 in RFC loans for public 
improvements, 

State and municipal financing is the 
highest of the year due primarily to 
the $30,000,000 New York City issue, 
and $22,944,000 in short term notes 
for USHA housing project construc. 
tion in eleven cities. 

New construction capital for the 
year to date, $2,333,620,000, is 341, 
per cent lower than in the initial 47. 
week period last year. 


CONTRACTS 


(Thousands of dollars) 
Week Ending 

Nov. 24 Nov.16 Nov.23 
1938 1939 1939 
$3,945 $11,149 $3,041 
State & Municipal 33,436 56,478 21,724 
Total public... $37,381 $67,627 $24,705 
Total private.. 12,589 28,789 22,890 


$49,970 $96,416 $47,695 


(47 weeks) : 
(47 weeks)... .$2,452,681 
Note: Minimum size projects included 
are: Waterworks and waterways projects, 
$15,000; other public works, $25,000; in- 
dustrial buildings, $40,000; other buildings, 
$150,000. 


NEW PRODUCTIVE CAPITAL 


Cumulative 

38 1939 

47 Wk. 47 Wk. 
NON-FEDERAL .... $2,416,351 $1,205,592 
Corp. securities ... 353,782 198,668 
State & 594,856 517,905 
R.E.A, loans 67,495 89.445 
SS fe ere 100,344 7,927 
P.W.A. allot 833,320 oer 
U.S.H.A. loans.... 265,054 201,647 
Fed. Aid—Hwys... 201,500 190,000 


FEDERAL $1,143,695 $1,128,028 
TOTAL CAPITAL... $3,560,046 $2,333,620 


Federal 


FHA MORTGAGES 


Week Ending ; 
Nov. 19 Nov. 11 Noy. 18 
1938 1939 1939 
appraisal 


. $21,751 $19,216 $19,000° 
Cumulative 


1939 ..... (46 weeks)... .$1,024,518* 
1938 (47 weeks)....$ 911,208 
* Subject to revision. 


ENR INDEX NUMBERS 


Index Base 1913 1926 
Construction Cost Nov....238.20 ! 14.50 
Building Cost Nov... .201.24 108.95 
Volume Oct... .222 vt 
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Building Prospects 
(Continued from p. 31) 


in construction into the limelight. 

In the opening session on “Construc- 
tion and American Progress” E. P. 
Palmer, New York contractor, attacked 
the prophets of gloom who see in a 
slowing down of population growth a 
permanent slowing down of construc- 
tion by private enterprise. Palmer 
pointed out that families, not popula- 
tion, do the buying and that families 
are increasing. In the housing field, 
for example, 450,000 new units are 
needed annually to take care of new 
families. These houses, said I. N. 
Tate, Weyerhaeuser Sales Co., another 
speaker, can be built for less than 
the average price over the past 20 
years and may be financed much more 
cheaply and soundly than ever before. 
That Palmer’s 450,000 new families 
will need houses was emphasized by 
Tate’s statement that there are only 1 
per cent vacancies in present single- 
family houses. 


Slum clearance 


Practically nothing is now being done 
either publicly or privately towards 
clearing slums or providing satisfac- 
tory housing for the low-income popu- 
lation, according to Walter R. McCor- 
nack, dean of the school of architec- 
ture at M.I.T. The crux of the problem 
is cost. The job of clearing the slums 
is just too big if it must be done at a 
cost of $5,000 per dwelling unit. Mc- 
Cornack thinks lower costs can be 
achieved—costs as low as $300 per 
room. Such a cost would permit private 
capital to furnish unsubsidized hous- 
ing, amortized over twenty years, at a 
rental of $3.50 per room per month. 

Largest contribution to lower costs, 
McCornack said, would be a thorough 
overhauling of building codes. Present 
codes he described as an insult to the 
intelligence of the American people 
and probably illegal in that they go 
beyond the requirements of safety. 


Commercial building 


Discussion in the field of non-resi- 
dential construction centered on mod- 
ernization. In speaking of commercial 
buildings, Ralph T. Walker, architect, 
New York, emphasized the importance 
of the future character of the neigh- 
borhood on any modernization decision. 
Also in Walker’s opinion too many 
modernization programs are undertaken 
as emergency measures whereas the 
building owner should plan for con- 
tinuous modernization the saine as he 
plans for continuous repairs. 

Miller McClintock of the Bureau of 
Trafic Research, Yale University, 
touched on this problem of commercial 
building in his talk on “Rebuilding for 
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Traffic.” Traffic congestion, he pointed 
out, brought about branch banking, 
shifts of commercial districts, and 
other changes in building development. 
The breaking up of highly centralized 
commercial districts has brought about 
the need for express highways to tie 
the outlying districts together and con- 
nect them with the central district 
downtown. Widening streets merely in- 
creases congestion, and in the place of 
this expedient Dr. McClintock urged 
the building of elevated highways at a 
cost of $400,000 to $1,000,000 a mile. 
Alfred Rheinstein, New York contrac- 
tor, former head of the New York City 
Housing Authority, in discussing Mr. 
McClintock’s paper, suggested a dan- 
ger from elevated highways in that 
they tend to accentuate the blighting of 
interior areas, creating in effect “twin 
cities’—downtown blighted areas and 
the outlying suburban areas. Rebuild- 
ing for traffic and rebuilding for 
healthy city growth should go hand in 
hand, in Rheinstein’s opinion. 


Construction apprentices 


An outstanding event on the pro- 
gram was the roundtable discussion of 
apprenticeship in the construction in- 
dustry, handled by E. K. Jenkins, direc- 
tor of vocational education, Structural 
Clay Products Institute. Contractors, 
labor leaders and government officials 
took an active part, and it was evident 
(1) that each group recognizes its re- 
sponsibility for training craftsmen, (2) 
that important progress has been made 
in those trades which have drawn up 
apprenticeship standards by joint 
agreement of labor and employers un- 
der the direction of the Department of 
Labor’s committee on apprenticeship; 
(3) that the inflexible indenture by 
which an employer takes on an ap- 
prentice for a period of five years, is 
not applicable to construction, a fact 
which the new apprenticeship stand- 
ards recognize by permitting transfer 
of apprentices among contractor em- 
ployers; (4) that whereas there is now 
one apprentice to thirty workmen, a 
1:5 ratio should be achieved; (5) that 
government aid in schooling can help 
train apprentices but only actual work 
on the job can make them accomplished 
craftsmen; and (6) that the training 
idea should be extended to include 
journeymen as well as beginners, and 
(7) that the stalemate created when 
both labor and the contractor are un- 
employed and thus at a disadvantage 
in promoting apprenticeship can be 
removed by drawing up standards that 
represent aa effective compromise. 

In an address on jurisdictional dis- 
putes, John Coyne, president, Building 
and Construction Trades Department, 
American Federation of Labor, stated 
that in the 45 days since the new pro- 
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cedure for settling jurisdictional dis- 
putes has been in effect requests for 
decisions on jurisdiction have de- 
creased 85 per cent. He expressed con- 
fidence that we are finally on the road 
to the elimination of the stoppage of 
work through the jurisdictional dispute. 


Predictions for 1940 


In looking ahead to building in 1940, 
both Thomas S. Holden, vice president, 
and Clyde Shute, manager, statistical 
department, F. W. Dodge Corp., pre- 
dicted increased volume of private non- 
residential building, and a decline in 
public non-residential building. The net 
result would be a gain of about 3 per 
cent. 

All speakers who discussed the pos- 
sible effects of war on construction 
agreed that the result would not be 
spectacular either in creating a boom 
or a further falling off in volume. Most 
speakers agreed that no large rise in 
materials prices was to be expected. 


Engineers, Building Firm 
Fined in Minnesota 


John T. Flanagan, former adminis- 
trative engineer with the Minnesota 
State Highway Department, Peter B. 
Halvorsen, contractor of Rochester, and 
the Park Construction Co., Minneapo- 
lis, were all fined $1,000 recently when 
the two men and representatives of the 
company pleaded guilty to violation of 
the state’s corrupt practices act. The 
action came about as part of an in- 
vestigation of illegal payments of cam- 
paign contributions during the last 
Minnesota state political campaign. 

Motion for a new trial in the case 
of L, L. Allen, former Minnesota State 
Highway Department maintenance engi- 
neer, has been made in the Ramsey 
County district court. Allen is under 
sentence to serve a maximum of five 
years for false payment of $60,000 in 
state funds as rental for equipment 
which was never used on the Beaver 
Bay road project as claimed by Allen. 
Motions for new trials for N. W. Els- 
berg, former Minnesota state highway 
commissioner and S. J. Reader, Min- 
neapolis contractor, have already been 
denied. Elsberg and Reader were con- 
victed on the same charges as Allen, 
Reader now being in jail. Elsberg will 
appeal to the state supreme court. 


Irrigation of 25,000 Acres 
Planned in Mexico 


The ministry of communications and 
public works in Mexico is completing 
plans for the irrigation and fertilization 
of 25,000 acres in Yucatan State, Mex- 
ico’s principal henequen producing 


zone. 











38 (Vol. p. 678) 


*ENGINEERING NEWS-RECORD: 


COMMENT AnD DISCUSSION 


Readers’ opinions on matters that concern the engineer 


Tremie Concreting in Slurry 


Sir: Referring to the article on 
“Clay Augers Sink Foundation 
Wells” in Engineering News-Record, 
Oct. 12, p. 473, it is noted that sim- 
ilar digging machines developed by 
W. J. Newman were used by the 
Great Lakes Dredge & Dock Co. in 
1936 to sink caissons in building 
the Wacker Drive and the Field 
Boulevard for the Chicago Outer 
Drive Improvement. Similar lining 
was used down to and into a good 
stiff clay, the remaining distancé to 
rock being sunk by the usual wood- 
lagging method. 

In regard to tremie concreting in 
a hole full of slurry, I believe good 
results can be obtained if an 8-in. 
tremie pipe is used and if the bot- 
tom is kept constantly in the con- 
crete mass with absolutely no water 
in the pipe. The weight of the con- 
crete mass will force every particle 
of the slurry upward. The tremie 
should be jiggled slightly by a line 
attached to an electric winch. If a 
cheap pipe is used, such as second- 
hand spiral pipe in short sections 
with flange ends, the sections can be 
quickly installed and the pipe can be 
burned off as it is brought up. The 
concrete should be a rich mix of 
1:2:3 for 3,000-lb. design. Similar 
experience with tremie in wet holes 
full to the top and with some sand 
showed about 5 ft. of good sand and 
cement concrete on top of the pour. 
When the top sand-and-cement con- 
crete was cut down to a good con- 
crete, tests made of samples showed 
high compressive strengths. 


A. B. Wane 


Department of Subways and Traction 
Chicago, Ill. 


On Using Advertisements 


Sir: It is obvious to most sub- 
scribers to trade and technical pe- 
riodicals that the publication cost of 
an issue is many times the subscrip- 
tion price. The difference between 
cost of production and receipts from 
subscriptions is met by the income 
from advertisements. Whatever merit 
our technical magazines possess, in 


fact their very existence, is largely 
due to those who advertise therein. 

It is said that the reading matter 
of the advertisements in engineering 
papers is 99 per cent truthful. These 
advertisements have a definite educa- 
tional value which is attested to by 
the fact that the best technical li- 
braries bind the advertising sections 
of leading periodicals in separate 
volumes and give them a place on 
the shelves. 

Every reader of a technical paper 
should read the entire advertising 
section. The writer has adhered to 
this practice with beneficial results 
for over half a century. 

Rosins FLEMING 
Structural Engineer, (retired) 


New York, N. Y 


WPA in Construction 


Sir: The articles pro and con on 
the WPA, respectively by Col. F. C. 
Harrington and W. A. Klinger, in 
your issue of Aug. 31, 1939, were 
very interesting. It seems to me that 
both authors failed to mention di- 
rectly one very important factor in 
this problem. This is the matter of 
personal financial responsibility in 
any business venture. It appears to 
me that the shortest cut to efficiency 
in business is to have an individual 
or a group of individuals financially 
responsible for the business. In the 
construction business this reasoning 
would lead directly to the conclusion 
that work should be done by the gen- 
eral contracting method. 

There still would be two classes of 
labor to be cared for—the skilled me- 
chanics who have slowed down be- 
cause of age or other causes and 
whom the general contractor cannot 
afford to hire under the high fixed 
wage scale now demanded by organ- 
ized labor; and the young people 
who have come of age in recent years 
and have had no opportunity to mas- 
ter skilled trades. Both Col. Harring- 
ton and Mr. Klinger, as do all other 
responsible citizens, recognize the 
duty of providing for these classes. 

I believe that a work program is 
better than direct relief. I further 
think that such programs should be 
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administered directly by th: 
with the state organizations , 
sible to the federal gove; 
Furthermore, such programs -\\y\; 
not be permitted to compet: wit) 
regularly established busine-. },; 
should be recognized for what the 
are, namely, relief work. 
This statement should not be 
preted to mean that good work « ann 
be done under the WPA system, | 
have had responsible executive «harge 
of about three quarters of a million 
dollars worth of WPA work and | 
know that this work was the equal in 
quality to any contractual work 0 
which I have had responsible charge. 
THomas F. Cract 


Consulting Engineer, 
San Francisco, Calif, 


States 
spon- 


ment 


inter- 


Sir: A person familiar with the 
construction business can readily ap- 
preciate the viewpoint of each of the 
authors but there is much that is per- 
tinent to the question which neither 
of them mentioned. Many of the 
charges made against WPA are true. 
but it does not require an F.B.1. sleuth 
to bring to light contractor-built 
buildings which were sloppily and 
expensively constructed. 

WPA has taken unskilled labor and 
trained it in many cases until it com- 
pares favorably with the run of the 
mill mechanics of the community. It 
has regularly produced stone work 
superior to that turned out by con- 
tract work. It has turned out concrete 
work which rates superior to con- 
tract work, although in other cases. 
especially the smaller jobs, some of 
its work has been rotten. As between 
the work done under WPA and that 
done privately, the WPA work is bet- 
ter designed, in Kentucky at leat. 
than is much private work. 

The writer has spent about 3) 
years in the construction industry, at 
least 25 of which have been from a 
contract angle; has spent 3} years 
with WPA as resident engineer, trav: 
eling engineer and chief building in- 
spector on various projects; and for 
the past two years has been engaged 
in the design and supervision 0! 
public construction generally built b 
WPA. I am in a position therefore to 
know whereof I speak when [ sa) 
that WPA fills a real construction 
need, particularly in the poorer se 
tions of the country. 

I can see no need for WPA build: 
ing projects costing $150,000 o 
more, but there is no need of cot 
tractors or labor unions kidding 
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themselves that WPA as carried on 
in the rural sections is taking any 
bread and butter out of their mouths. 

Tra A. BUTCHER 


H. A. Churchill & Associates 
Lexington, Ky. 


Sir: If in your WPA discussion 
you mean construction of compli- 
cated works, my vote is “no”; if you 
mean such work as road grading and 
culverts and small projects, my vote 
would have to be “yes and no.” I was 
supervising engineer for WPA from 
Aug. 19, 1935, to Nov. 15, 1936, and 
feel somewhat qualified to give an 
opinion on the question you have sub- 
mitted. In Mr. Klinger’s seven points 
called “The Case Against WPA” I 
have the following opinions: 

Point 1. “Extremely wasteful and un- 


economic” —true. a 
Point 2. “Bent on self-preservation”— 


true. 

Point 3. “Ruinous to the morale and 
desire for accomplishment of workmen”— 
not in all cases. 

Point 4. “A politically subversive force” 
—absolutely true, as I know that all admin- 
istrative employees in the Wichita 4th 
district were required to contribute 5 per 
cent of their salaries, and my own connec- 
tion with WPA was ended after I had 
refused to donate $100 for the Democratic 
Party campaign fund. 

Point 5. “A violation of every concept, 
ete."—not true. 

Point 6. “A devastating government, 
etc.”—not quite that bad. 

Point 7. “A retardant to recovery, etc.” 
—not true. 

Ricuarp R. McFappen 
Kingman, Kan. 


Sir: My experience is that only 
about 2 per cent of relief employees 
actually perform their work in a 
creditable manner, trying to actually 
earn their wages. For example, a 30- 
in. sewer was laid across my prop- 
erty after I had deeded the necessary 
land. The workmen cut off most of 
the fence posts and left the wire ly- 
ing where it happened to fall; as the 
pipe came along they used 14 men 
at the car door to load the two trucks 
doing the hauling; at the delivery 
end of the line they used homemade 
cranes and had 18 men to unload the 
trucks. Each 30-in. 3-ft.-long pipe sec- 
tion weighed 645 Ib. I could not help 
but remember ten years earlier, un- 
der a contract let by competitive bids, 
I had charge of construction of a 
36-in. sewer, where one good stout 
man hauled out and distributed these 
larger and heavier pipes three at a 
clip, each 3-ft. section weighing 1,100 
lb, taking same from car door and 
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after hauling five miles unloaded 
without any’ other help than that 
which common sense and a little 
knowledge of mechanics suggested to 
him. 

In the actual laying of the sewer 
through my lands, two men performed 
the greater part of the labor of exca- 
vation and placing of pipes, while the 
other 46 men simply killed time or 
barely placed one-quarter of a shovel 
of backfill six times per minute by 
actual count. This was the most flag- 
rant abuse of government generosity 
with which I have come in contact. 

J. W. Daprert 


Consulting Engineer 
Taylorville, Ill. 


Sir: My experience in the last half- 
century as an engineer and manager 
of construction firms leads me to 
agree fully with Mr. Klinger. Con- 
struction cannot go forward and be 
at its best with government in the 
construction business. My experience 
as an engineer in the past eight or 
nine years with the CWA and WPA 
is that the relief given us afforded 
only an existence, that most families 
had to resort to bread cards, and 
that it has lowered the morale of both 
men and women. Not only does it 
give jobs to men and women who are 
not fit to work and should be on di- 
rect relief, but it costs from 100 to 
200 per cent more than contract work, 
while the WPA worker is paid from 
25 to 50 per cent less per hour. 

J. A. MoELLER 


Engineer and Contractor 
Rockwell City, lowa 


Sir: In your WPA discussion we 
have the spectacle of a spokesman for 
the construction industry asking that 
subsidies for workers be discontin- 
ued but at the same time asking that 
subsidies for employers be continued 
through a Public Works Administra- 
tion. And while the construction in- 
dustry was being helped by PWA and 
other governmental spending to a 
point where the private contractors 
were almost as well off as they were 
before the skyrocketing years of 1925 
to 1929, the industry has continued 
to close its employment-office doors 
to several million people, able and 
willing to work but over forty years 
of age. The complainant in your re- 
cent controversy suggests that these 
cast-offs of industry should “look 
for work” instead of taking jobs 
with the WPA. How absurd it is for 


any employer in the construction 
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industry to suggest that some other 
employer will engage men whom he 
lays off because of age. Certainly 
some government agency such as the 
WPA must create jobs which will 
employ these men. 

H. C. Sawyer 

Lakeport, Calif. 


Sir: Mr. Klinger’s position outlines 
our attitude. We know there has been 
and is a relief problem. The CWA, 
FERA, and WPA may have had a 
place in an emergency, and some 
types of work, not competitive with 
private industry such as cleaning of 
ditches, soil erosion control, etc.. 
either were or could have been of 
value—as an emergency measure. 
However, while avoiding criticism of 
any individuals, we feel it is not in 
the nature of such an organization 
to operate on a basis of caring for 
the real need only—and that was the 
basis on which it was set up. Instead 
it tends to expand and to become 
more permanent and to enter new 
and greater fields. 

What is the effect? Consider the 
charts you published Oct. 6, 1938, 
being the U. S. Department of Com- 
merce comparison of men normally 
employed by various industries as 
shown in the 1930 census. With con- 
struction (outside of agriculture) 
having more than twice as many men 
as its next competitor (railroads) 
this country cannot fully recover 
without the construction industry be- 
ing part of that recovery. To throw 
WPA men from all walks of life into 
construction defeats construction re- 
covery. To make a_ construction 
worker go onto reljef in order to get 
a job because the WPA has under- 
taken a construction project on which 
he would normally be working de- 
feats recovery. 

Looking at the problem from any 
angle, we cannot see that WPA should 
continue in construction. 

STEPHEN D. Burts 


President 
Michigan Construction Federation 
Detroit, Mich. 


Correction 

The Pittsburgh-Des Moines Steel 
Co. fabricated the steel for the Bank- 
ers Life Building, Des Moines, Ia., 
described in the article in our issue 
of Oct. 26. The statement on p. 63 
that the steel was fabricated by the 
Jones & Laughlin Co. was an error 
due to a misunderstanding on the 
part of the editors. 
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HEN LABOR JOINS with other interests in 

recognizing and working out an industry’s 
problems, much occasion for strife is removed. 
Such joint consideration has long been the an- 
nounced objective of labor leaders but only rarely 
has been achieved. The attempted approach through 
establishment of a governmental Coordinator of 
Industrial Cooperation some years ago was a flat 
failure. A real step forward was taken last week 
when a group of construction labor leaders attended 
the Construction Conference of the Chamber of 
Commerce at Washington and joined in discus- 
sion of apprentice training and jurisdictional dis- 
putes. Both are matters of vital concern, to the 
public as much as to the industry. Establishment of 
sound apprenticeship plans necessarily depends 
on close cooperation of labor and employers. 
Jurisdictional disputes, worst evil of the industry, 
are primarily labor’s responsibility, and it was 
gratifying to learn that labor will fight the evil 
consistently and that some progress has already 
been made since the Atlantic City agreement. 
Many other problems of construction should yield 
similarly to cooperation. 


New Technical Resource 


Sree pices found an interesting extension 
of the valuable use to which they have been applied 
during recent years in building pier foundations 
through deep sand bottom overlying rock, in the 


pile-cofferdam foundations of the Brownville 
Bridge piers described this week. Like the ingenious 
application of steel tube shafts to the support of 
bridge piers in the Cuyahoga Valley deep clay 
(ENR, Oct. 26, p. 541), they are good examples 
of what resourcefulness and ingenuity can accom- 
plish with modern materials and tools. Steel pipes 
and piles used as columns below groundwater level 
have the combined advantages of rapid placement 
by driving, high load capacity, dependability and 
permanence, and because of these advantages they 
showed large economy over caisson construction in 
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both the instances cited. These application-. }o,,. 
ever, do not exhaust the resources of preset-day 
steel sections and heavy drivers, and furthir a4. 


vances in foundation work through their us» may 


be looked for. 


A Big Job Completed 


CompLetion OF HYDRAULIC FILLING al Fort 
Peck Dam marks the end of the most stupendous 
construction project of its kind ever attempted, 
Never before, and perhaps never again, wil! 123 
million cu. yd. of material be moved into a single 
structure. The volume of earthwork thus piled up 
creates a barrier across the Missouri River 4’, 
miles long, 250 ft. high and over 4,000 ft. thick 
through the base. The economics of the whole proj: 
ect has been ridiculed and the design of the dam 
has been criticized, but from start to finish there 
has been nothing but the highest praise for the 
construction procedure worked out by the staff 
headed by Lt. Col. Thomas B. Larkin and Major 
Clark Kittrell. As the dredges were the controlling 
elements in this great earth-moving operation a 
special note of praise is due William Gerig, who 
designed the four that did such an admirable jo) 
that it was found possible to raise their output to 
twice what it was expected they could do when 
they were built. 


Federal Control Checked 


Errorts of the Federal Power Commission to 
extend federal control to include every major 
stream in the country received another severe set- 
back last week when the U. S. Court of Appeals 
denied the right of the commission to require the 
Appalachian Power Co. to apply for a federal 
license for its power on the New River near Rad- 
ford, Va. The act setting up the commission finds 
its origin in the federal government’s right to reg: 
ulate interstate commerce. Originally, only those 
power plants that were on navigable streams were 
held to be subject to control by the Federal Power 
Commission, but in recent years the commission 
has held that its powers extended to streams flow- 
ing into navigable rivers on the assumption that 
changes in the flow of those streams might have 
an adverse effect on navigation in the stream be- 
low. Obviously, that theory could be expanded 
to bring every important stream under federal 
control. Last year the U. S. District Court for 
western Virginia denied the soundness of that 
theory. Now the U. S. Court of Appeals has 


expressed the same view. Doubtless the case will 
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go on to the Supreme Court. Since it began its 
long court history it has increased in importance 
because the same theory lies back of much that is 
being attempted under the Flood Control Act. 


Vote on WPA 


A strone voTE against WPA construction is 
returned by the engineering public (p. 59 of this 
issue), voting on the pros and cons presented Aug. 
31 by Administrator Harrington and A.G.C. Past- 
President Klinger. Every group turns thumbs down, 
even federal and state engineers. But even among 
contractors many say that they fully recognize the 
great amount of lasting good done by WPA in 
improving the country as well as in putting men to 
work. By voting “No” they assert that the harm 
done by the methods used outweighs the good. 
Public opinion applauds the WPA idea but con- 
demns the way in which it is carried out. 








Fifty Years’ Evolution 
IFTY YEARS AGO Chicago entered into the 


revolutionary undertaking of purifying its 
lake water supply by diverting its sewage to the 
Mississippi, through the formation of the Chicago 
Sanitary District. On Nov. 6 the district celebrated 
this noteworthy semi-centennial by inaugurating 
its new Southwest sewage treatment plant, largest 
in the world. The half-century’s span witnessed 
amazing developments in sewage disposal, and the 
sanitary district played a decisive part in this 
progress. 

The original project of disposing of all the 
city’s sewage by westward diversion and resulting 
dilution by the waters of the Illinois and Missis- 
sippi rivers came to completion 17 years ago, after 
an expenditure of 125 million dollars. The second 
stage of the enterprise then followed, namely puri- 
fying treatment. As now completed the treatment 
plants are handling a sewage flow of 1,258 mgd, 
the dry-weather flow of 61 communities in the 
district’s 442 square miles, at an investment cost 
of 163 million dollars. 

On the occasion of this anniversary it is appro- 
priate to recall that much of the contemporary 
progress of sewage treatment through the half cen- 
tury has been exemplified in the district’s work. 
Dilution was the prevailing method of disposal for 
years after the district’s organization. The rise of 
treatment thereafter is reflected in the district’s 
studies, begun 30 years ago with the historic 39th 
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St. experiments carried on by Langdon Pearse and 
his associates. Since that time every new method 
has been tried out. Thus the Sanitary District 
served as guidepost to engineers in their work of 
improving the sewage-treatment art. 

Oxidation methods received early attention. 
Dozens of expedients, from slate filters and chemi- 
cal precipitation to activated sludge, went through 
their test. High-rate biological filters were among 
the latest methods of promise to be tried. Step by 
step, processes and plant designs were developed 
to fit the district’s resources, always with caution 
to save the cost of premature expenditure on what 
might prove to be an unsuccessful process. 

Under trained and experienced direction, this 
experimentation and research gave little considera- 
tion to mystery proposals bearing tongue-tickling 
names. The experimentation itself was planned for 
efficiency and economy—test-tube trials followed 
by miniature equipment such as a 4-ft. tank, and 
later perhaps a small unit that could treat a million 
or two gallons per day. If such work showed prom- 
ise a plant of 15 to 20 mgd would be built and 
tried out before millions of dollars were poured 
into a plant to treat a quarter of the city’s sewage. 
Thus the whole system was made into a laboratory. 

Secondary problems assumed major proportion 
in the later days, prime among them sludge han- 
dling, the bugbear of sewage treatment and the 
cause of huge continuing expenditure. 

But science and engineering do not make up the 
district’s entire history; political and financial 
vicissitudes were not wanting. Yet always the en- 
gineer occupied the center of the stage, his eye 
fixed on the problem of transforming physical, bio- 
logical and chemical findings into concrete and 
steel operating structures. 

National interest put its imprint on the sani- 
tary district’s activities. The memorable lake-level 
controversy and its final adjudication in the U. S. 
Supreme Court had the stimulating effect of ad- 
vancing the completion of the district’s treatment 
program by 15 years from the originally contem- 
plated date of 1955. Again, when in 1932 the 
depression disrupted the program for accomplish- 
ing early complete treatment, PWA funds in due 
course came to the rescue. 

Now the district enters its second half-century, 
its primary problems solved but work of fully 
equal importance remaining ahead. Operation and 
maintenance, gathering of fuither experience, re- 
finement of process, and continued study present 
an engineering and administrative challenge that 
should make the coming half-century no less 
notable than that now concluded. 
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FIG. I. THE SOUTH DISTRICT FILTRATION PLANT IS TO BE BUILT ON MADE LAND IN LAKE MICHIGAN, 


Filtered Water for Chicago 


Loran D. GayTon 


City Engineer, Chicago, II. 


— ——— ———————— 


Contents in Brief—Work on a plant to filter one-third of the water 
supply of Chicago has been under way for several months. Designs are 
not complete for the entire project but this article presents basic data, 
gives some of the principal features and reports progress on one of 
the world’s largest rapid sand filter plants. The plant is ‘being built 


offshore and is enclosed in a bulkhead protected by a breakwater. 
Settling basins are double deck and are on piers anchored to the rock. 


Two raw water supplies are provided. 


= HE FIRST WATER FILTRATION 
PLANT for Chicago is to be lo- 
cated on the Lake Michigan shoreline 
between 75th and 79th streets on the 
south side of the city. When com- 
pleted the entire project will cover 
150 acres. It will consist of a break- 
water, a bulkhead inclosing the 38- 
acre site of the 320-mgd filtration 
plant proper and 115 acres of filled-in 
land forming a beach and park. The 
project also includes 2 miles of 16-ft. 
tunnel in rock in two sections; one 
section supplying raw water from the 
Edward F. Dunne crib to the filtra- 
tion plant and the other section tak- 
ing the filtered water from the plant 
to the existing tunnel system. A sec- 
ond means for obtaining raw water 
is provided in the form of intake 
ports in the lake side of the sub- 
structure. 

In August, 1938, the PWA ap- 
proved a 45 per cent grant for $12.- 
000,000 of work in connection with 
this project, which is estimated to 
cost $20,000,000 ultimately. The 
grant program, to be completed by 


June 30, 1940, includes the break- 
water, the bulkhead, the beach and 
park fill, the filtration plant tunnels 
and the substructure of the plant. It 
also included the installation of 50,- 
000 water meters, but under a subse- 
quent agreement the installation of 
the meters has been postponed until 
the completion of the filter plant. 


Unusually large capacity 


The plant is being designed for an 
average annual delivery of 225 mgd 
and an hourly peak of 450 mgd. At 
the nominal rate of 125 mgd per acre 
(2 gal. per sq. ft. per min.) the plant 
capacity is 320 mgd, making it one 
of the largest yet built. It will supply 
filtered water to three south side 
pumping stations, the Roseland, 68th 
St., and Western Ave. The area within 
the city limits to be served by this 
plant covers 115 sq. mi. or 54 per 
cent of the area of the entire city. 
The present population is 1,387,000 
or 38 per cent of the total popula- 
tion. It is estimated that the 1950 
population will be 1,769,000, and in 


1960 it will serve about 2,000,000. 

For the past ten years under a par- 
tially metered system the average 
daily per capita consumption has 
been 264 gal. With 100 per cent 
metering, the average per capita con- 
sumption will be greatly reduced. 
probably to well below 200 gal. per 
day. However, the area has possibili- 
ties for great industrial expansion 
and the industrial use of water may 
keep the average per capita con- 
sumption somewhat high. 


Plant capacities 


Plant capacity is based on a maxi- 
mum average daily filtration rate of 
2.5 gal. per sq. ft. per min. in winter 
and 3 gal. in summer. These rates 
are based upon the use of acid-treated 
sodium silicate in the treatment of 
the water to strengthen the coagula- 
tion during periods when the floc 
produced by the use of a simple 
coagulant only would not be strong. 
These rates may be exceeded for pe- 
riods of several hours daily, with 3 
gal. being a maximum winter rate 
and 4 gal. being a maximum summer 
rate. On account of the high friction 
loss through the sand beds at or 
above the 4-gal. rate, this rate should 
not be exceeded nor should an at: 
tempt be made to maintain it con- 
tinuously throughout the day. Should 
a coagulant only be used the maxi- 
mum winter rate should average not 
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more than 2 gal. for the day and 
should not exceed 2.5 gal. at any 
time. 

The time of mixing after addition 
of the coagulant to the water, will 
be 45 min. for the 225-mgd yearly 
average of water treated. This will 
give 30 min. mixing time for the 
average of the maximum summer 
day and about 22 to 25 min. for the 
peak hour demand of the day, should 
it increase to the 4-gal. rate. The time 
of settling will be 4 hr. for the yearly 
average of water treated which time 
will be reduced to 2 hr. at the peak 
rate. 


Breakwater and bulkhead 


The breakwater is a rubble-mound 
structure 2,660 ft. long located in 22 
ft. of water with the top extending 
6.5 ft. above mean lake level. The 
underlying foundation is sand and 
clay with bedrock coming close to 
the bed of the lake for one-half the 
length of the breakwater. The bulk- 
head for the area containing the 
filtration plant consists of a clay 
corewall surfaced with riprap and 
topped off with large blocks of cut 
Bedford stone. A single line of inter- 
locking steel sheetpiling driven 
through the center of this corewall 
to bedrock acts as a cutoff during 
the period in which it is used as a 
cofferdam. The area within the bulk- 
head (1,050x1,600 ft.) will be de- 
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F ig. 2. Layout of the South District Filtration Plant for Chicago which is on a site that juts out from the lake front on 
made land. The fill is held in place by a bulkhead enclosing 38 acres. 


watered and the foundations for the 
filtration plant placed in the dry. 

The park fill contract calls for 
the construction of two stone jetties, 
a submerged dike of stone construc- 
tion, 1,440,000 cu. yd. of miscellane- 
ous fill, and 560,000 cu. yd. of sand 
fill. The completed work will provide 
a wide sand beach extending from 
75th to 78th St., with a waterline 
length of 3,300 ft. The miscellaneous 
fill is made up partly of clay and 
partly of granulated blast furnace 
slag. The upper sand fill will be 4 ft. 
in depth and will be built up of 
sand taken from the bed of Lake 
Michigan. At a later date part of 
this area on the land side will be 
covered with loam and landscaped. 

The approach fill is to be the made 
land between the present shoreline 
and the west wall of the filtration 
plant bulkhead. It will consist of 
190,000 cu. yd. of miscellaneous fill 
and 160,000 cu. yd. of sand fill. The 
latter to come from the lake. 


Tunnels and substructures 


Raw water will be taken from the 
present 14-ft. lake tunnel coming in 
from the Edward F. Dunne crib and 
will pass through a new 16-ft. intake 
tunnel to the filtration plant. After 
passing through the filtration plant 
the treated water will return through 
a new 16-ft. tunnel to the present 
tunnel system. The new inlet and 





outlet works consist of 10,200 lin. ft. 
of 16-ft. Chicago-section tunnel and 
a number of shafts and appurte- 
nances, 

The filtration plant substructure, 
divided into east and west portions, 
is to be constructed entirely of rein- 
forced concrete. All earth within the 
plant limits will be excavated to rock 
in order that the nature and condition 
of this rock may be accurately deter- 
mined before construction activities 
begin. 

The east substructure, 850 ft. long 
by 480 ft. wide, contains the fol- 
lowing basins listed in order as they 
occur from east to west: Intake 
basin, screen chamber, low-life pump 
room, raw water header basin, chemi- 
cal mixing basin, flocculating basins 
and settling basins. In general the 
flocculation and sedimentation areas 
of the east substructure are divided 
into three similar basins each double- 
decked and separated from one an- 
other by galleries which house the 
machinery for the flocculators and 
scrapers. Some 110,000 cu. yd. of 
concrete and 11,000 tons of rein- 
forcing steel will be required to build 
the structural portions of this east 
substructure. Bids on this unit of 
the project were received on Oct. 
11, 1939. 

The west substructure is 700 ft. 
long by 900 ft. wide, and will con- 
tain 80 filter beds grouped in units 
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of 20 each. It will also contain the 
50-mg clear-water reservoir. Plans 
and specifications for this unit of the 
work are now under way and should 
be advertised some time this month. 


Design features 


The galleries, which are designed 
as rigid frame structures, and the re- 
taining walls will be self-supporting 
and capable of resisting external 
earth pressures or internal water 
pressures. The structure is further 


Settling Basins ....» 
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in accordance with the provisions of 
the new Chicago building code 
wherever they apply. Because of the 
nature and purpose of the structure 
special attention was given to the con- 
crete plans and specifications to as- 
sure water tightness, density and sur- 
face finish. About 0.4 per cent of 
temperature steel is provided in all 
of the heavy gallery and retaining 
walls which support heads of water 
up to 35 ft. 

Due to the great size of the struc- 


Sulphurie acid 
tanks El. 14.25, 


loke intake ports 


s+-ee--- 580" ~ . 
MICHIGAN 


Low-lift pump discharge pipe roo 


. 
: 
Read ce cocccccccccetetccoccscccccces 


Tana 


2 


Fig. 3. East substructure which includes settling and coagulating basins, mixers, 
low-lift pumping station and the inshore intake basin. 


designed to resist any hydrostatic 
uplift which might occur when the 
basins are emptied. 

In connection with the drainage 
system, provisions are being made 
for pumping out all water which 
might seep into the space under the 
settling basins. An equalizer pipe 
connecting the space below the basins 
and the basins themselves is pro- 
vided so that as the basins are emp- 
tied the pressure of the water on the 
outside is automatically relieved into 
the basin. A check valve is installed 
_in this equalizer pipe to prevent 
water flowing from the basin to the 
space beneath. A cross-connection on 
the pump suction from the basins 
provides for draining the space be- 
neath the basins simultaneously with 
the emptying of them, or separately 
if desired. Thus, any uplift due to 
outside water pressure may be elim- 
inated from the sedimentation basins 
when they are empty. 

All design assumptions, unit 
stresses and types of construction are 
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ture a comprehensive system | { ey. 
pansion joints was developed. | 
eral, these joints are located 0; |(0. 
ft. centers in both directions. S »;jq| 
care has been taken to prevent | rack. 
ing in walls or slabs in the bas ‘ns or 
galleries adjacent to the basin-. not 
only to prevent leakage fro: the 
basins but also to prevent infil: ation 
of groundwater or other conta ingt. 
ing waters. The prevention of «rack. 
ing is also particularly essential jy 
structures of this nature to safev ard 
the reinforcement against cor:osion 
and the concrete against general de. 
terioration. All basins are anchored 
to bedrock. Flat slab construction 
with tied columns is used wherever 
possible as this type of design was 
found to be the most economical. 
Panel sizes are 20 ft. square. 

Four superstructures will house 
the offices, laboratories, chemical and 
mechanical equipment and supplies 
necessary for the operation of the 
plant. They will be steel, of skeleton 
construction with brick or stone walls 
and reinforced concrete floors. The 
roof construction will be precast con- 
crete tile. 


Zen. 


Flow through plant 


Raw water from the tunnels enters 
an intake well several feet below lake 
level by gravity and is screened be- 
fore passing to a suction well at the 


Fig. 4. Steel sheetpiling was driven into the clay. core of the bulkhead to make 


it tight during the time it is being used as a cofferdam. 
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low-lift pumps. Four 50-mgd and 
four 100-mgd direct-connected motor- 
driven centrifugal pumps are pro- 
vided to care for a peak load of 450 
mgd. Each low-lift pump raises the 
raw water from El.—7 to El.+20 
into a double-decked raw water con- 
duit. This double-decked design per- 
mits either or both levels being used 
and permits cleaning without inter- 
ruption to plant operation. 

From the raw water conduit the 
water is metered to each of the three 
mixing chambers, flocculation and 
sedimentation basins. Any one of 
these units may be taken out ef serv- 
ice for cleaning or repairs. Sedi- 
mentation tanks allow a 4-hr. reten- 
tion period before filtration. 


Sludge removal 


The sedimentation tanks are 32} 
ft. deep but have an intermediate set- 
ling floor at one-half their depths. 
Over these intermediate floors, as well 
as over the floors at the bottom of 
the basins, scrapers are provided to 
drag the sludge to one side where 
cross collectors convey it to sumps 
for continuous removal. This sludge 
runs by gravity to a tank where, after 
concentration, the water is laundered 
off and returned to the raw water in- 
take, while the sludge itself is re- 
moved for further concentration and 
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disposal. Thus, the treated water and 
its chemicals are reclaimed. 

All filter washwater is returned by 
gravity to a sump where the sludge 
is settled out and the clear water de- 
canted into the low-lift pump section 
well. The sludge is added to that col- 
lected from the sedimentation basin 
for further concentration and dis- 
posal. 

At the end of each sedimentation 
tank a carbonization chamber is pro- 
vided where CO. may be added. The 
treated water then passes through 
sluice gates to a settled water col- 
lector in the filter building. Four lat- 
erals branch off this collector and, 
running under the filter gallery floors, 
distribute to four units of 20 filters 
each. Each unit of 20 filters dis- 
charges into a separate clear well lo- 
cated below the filters. From this 
point the water is metered into a 
filtered water collector which dis- 
charges into a filtered water reser- 
voir, so arranged and divided by 
sluice gates that either half or all of 
the reservoir may be used. From the 
reservoir the filtered water enters the 
underground tunnels which supply 
the pumping stations. 

The 80 filter beds are to be 54 ft. 
long and 26 ft. wide with a surface 
area of 1,404 sq. ft. The top of the 
washwater troughs are to be set 24 
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Fig. 2. Isometric longitudinal section 
through preliminary basins, low-lift sta- 


tion and intake basin. 
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in. above the tops of the sand or at 
an elevation so that no part of the 
trough will touch the sand when the 
filter is in service. The washwater 
gutter is to extend lengthwise of the 
filters so that the length of the wash- 
water troughs is that of the width of 
the filter bed. Under ordinary condi- 
tions the water level is to be main- 
tained 7.5 to 8.5 ft. above the top of 
the sand. Perforated pipe under- 
drains, 4 in. in diameter and spaced 
on 12-in. centers, will be shown on 
the plans but it is intended to allow 
bids on patented filter bottoms. A 
surface wash system will be provided. 


Personnel 


Design and construction of the 
South District Filtration Plant are 
being carried out by the bureau of 
engineering of the Department of 
Public Works, City of Chicago. Os- 
car E. Hewitt is commissioner of 
public works; Loran D. Gayton, city 
engineer; O. B. Carlisle, engineer of 
waterworks design, and James J. 
Versluis, engineer of waterworks con- 
struction. The PWA officials are as 
follows: D. R. Kennicott, regional 
director; Carroll Beale, project en- 
gineer; L. J. Ruddock, chief resident 
engineer inspector. 

Contractors so far on the work in- 
clude the following: Breakwater, a 
$709,825 contract, completed, Great 
Lakes Dredge & Dock Co., Chicago; 
bulkhead, a $1,167,250 contract, es- 
sentially completed, park fill, a $983,- 
100 contract under way, and the ap- 
proach fill, a $116,200 contract 
started in October, Fitz Simons & 
Connell Dredge & Dock Co., Chicago; 
tunnels, a $1,589,200 contract, started 
in August, Wenzel & Henock Co., 
Milwaukee. 
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Tests of Concrete Slabs 
For Bridge Floors 


Contents in Brief—Three series 
of tests at the University of Illinois 
reveal factors that assure adequate 
strength in slabs subjected to con- 
centrated loads. Heavy curbs that 
stiffen the edges of slabs decrease 
bending moments and permit shal- 
lower slabs. 


TupIEs of reinforced concrete slabs 
subjected to concentrated loads, 
for the purpose of more effective de- 
sign of slabs for highway bridge 
floors, have been carried out at the 
University of Illinois, in cooperation 
with the U. S. Bureau of Public Roads 
and the Illinois State Division of 
Highways, and these studies are re- 
viewed in Bulletins 313, 314 and 315 
of the university's engineering ex- 
periment station. Conclusions pre- 
sented by Nathan M. Newmark and 
Henry A. Lepper, Jr., in Bulletin 313 
may be summarized as follows: 

The ordinary theory of flexure of 
slabs is adequate when the load is 
distributed over an area of diameter 
or width equal to or greater than the 
depth of slab. For more highly con- 
centrated loads a special theory must 
be used. Tensile stresses under load 
are independent of the manner in 
which the load is distributed over the 
area of application. With the load 
in the central part of the slab, the 
type of support at the edges has no 
important effect on the stresses in the 
vicinity of the load. Much more im- 
portant in this respect are the rela- 
tive sizes of loaded area and slab 
thickness. 

The maximum moments in a slab 
due to concentrated load do not de- 
crease as rapidly as in a beam when 
the load approaches a support. This 
means that flexual stresses due to 
such load near a support may be im- 
portant in a slab, although they are 
negligible in a beam. Overhang of 
a slab beyond the support has some 
effect on the stresses when the load 
is quite near the supported edge. It 
permits a redistribution of twisting 
moments, with a change in the distri- 


bution of reaction along the edge, 
and a decrease in the stress under 
the load. 

Tests of long slabs supported on 
the long edges, and also of square 
slabs, as recorded in Bulletin 314 
by Frank E. Richart and Ralph W. 
Kluge, form the basis for conclu- 
sions which are here condensed. The 
yield point stress of 4-in.-square de- 
formed bars was 45,000 Ib., and the 
average ultimate compressive strength 
of concrete about 3,900 lb. Modulus 
of elasticity as determined from flex- 
ural tests was close to 4,500,000 Ib. 
Strains measured in the large rec- 
tangular slabs at low loads of 4,000 
to 8,000 lb. compared well with com- 
puted strains. The loads required to 
produce initial cracks in these slabs 
varied from 8,500 to 13,000 Ib. 
Such cracks were fine arrd short, diffi- 
cult to detect on the ordinary con- 
crete surface, and they closed up 
completely when the load was re- 
moved. Loads of 48,000 or 56,000 Ib. 
applied at nine points on the large 
slabs produced general cracking. 
Measurements indicated stresses in 
the reinforcement as great as 42,000 
lb. at the 48,000-Ib. load. Failure oc- 
curred by punching out a truncated 
cone of concrete, except where the 
load was very close to a support. 

In the tests of slabs 5 ft. square, 
the strains at low loads were not 
greatly affected by the size of bearing 
plate or by the bedding material 
(sponge rubber or plaster of Paris). 
The strains tended to decrease slightly 
for the larger bearing plates. Failure 
occurred by punching out a trun- 
cated cone of concrete directly under 
the loading disk. Such failures oc- 
curred at loads 50 per cent or more 
above the load producing yield point 
stress in the steel, and after a num- 
ber of cracks had formed. Compari- 
son of measured and computed 
strains indicates a fairly satisfactory 
agreement. This is important, since 
primary failure in a slab occurs 
usually through yielding of the ten- 
sile steel, although the tests also 
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showed a fairly satisfactory 1 irojp 
of safety after the yield point j;, th, 
reinforcement had been reache(, 

Bridge floor slabs up to 30-ft. span 
with stiffened edges and supported 
at the ends are the subject of studies 
recorded in Bulletin 315 by Vernon 
P. Jensen. Two factors having an im. 
portant bearing on the moments de. 
veloped are the ratio of the sides of 
the slab and the relative stiffness of 
the edge member. This stiffness js 
assumed as due to the curb alone. 
without considering the effect of the 
handrail. In a slab of 25-ft. span, 
with heavy curb, the moment under 
an outside wheel is 87 per cent of 
that under an inside wheel, and both 
moments increase as the curb is made 
smaller. Increasing the stiffness of 
curb increases the percentage of |at- 
eral moment. The required area of 
transverse steel is found to be some. 
what higher than has been indicated 
previously, partly because the effect 
of the weight of the slab is included 
in the analysis. 

From these studies it appears that 
the reduction in transverse moment 
in the slab does not differ great) 
in percentage from the reduction in 
longitudinal bending moment in a 
beam as a moving load traverses the 
span. The amount of transverse steel 
at the quarter point should be not 
less than 75 per cent of that pro- 
vided «' the center of the span. In 
gevecrai, the results of the analysis 
indicate the possibility of using a 
slightly reduced slab thickness with 
a greater percentage of moment be- 
ing carried transversely to the curbs 
and with a relatively large moment 
being resisted by the curbs. 


Calumet River 


Improvement 
Government aid for widening. 
straightening and deepening _ ihe 


Little Calumet river, in Indiana, and 
for building levees for flood protec- 
tion, has been requested by the Little 
Calumet River Drainage Association, 
of Hammond, Ind., as_ both the 
county and the state authorities have 
declined to help the financing of the 
project owing to lack of available 
funds. It is claimed the levees would 
permit reclamation of large areas of 
marshlands. Surveys are being made 
by CCC forces to determine the ex- 
tent and estimate the cost of the 
project. 
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FIG. I. BUILDING NEW TYPE PIER FOUNDATIONS FOR MISSOURI RIVER BRIDGE AT BROWNVILLE, NEB. 


New Pier Design for Deep Overburden 


E. E. Howarp 


Ash-Howard-Needles & Tammen, Kansas City, Mo. 


Contents in Brief—Piers for the new Missouri River bridge at Brown- 
ville, Neb., consist of sheet piles riveted to I-beams and driven in a circle 
to bedrock, with the enclosed sand plugged at the top with concrete. 
Twin cylinders for each pier are capped with a concrete slab as base 
for the pier shaft. Cost is 18 per cent less than pneumatic caissons. 


An PIER DESIGN aimed at avoid- 


ing costly pneumatic work 
where deep sand and gravel overlie 
hard material has been used in build- 
ing the new Missouri River highway 
bridge at Brownville, Neb. Twin cyl- 
inders of sheetpiles, each pile having 
a steel bearing pile riveted to it, are 
driven to bedrock enclosing cores of 
the overburden. The material inside 
the cylinders is excavated to below 
the scour plane and the excavated 
material replaced with plugs of con- 
crete. Over all, spanning and enclos- 
ing the tops of both cylinders, is a 
concrete cap from which the pier 
shafts are built up as illustrated. 
The characteristic deep ground 
conditions of the Missouri River are 
a substantial bedrock of limestone or 
hard shale at depths from 60 to 75 ft. 


below low water. The river bed mate- 
rial is generally sand, increasing in 
coarseness with depth; thin gravel 
deposits are sometimes found near 
bedrock. Most bridge piers in the 
river have been built by the pneu- 
matic process; the piers for the 
Brownville Bridge were devised in an 
effort to provide improved pier con- 
struction avoiding the expensive 
equipment and the labor costs 
involved in pneumatic construction. 

The design for the new type of 
pier was developed early in 1937, 
the conception following recognition 
that steel piles could be driven for 
the conditions under consideration 
so as to have a complete and substan- 
tial bearing upon bedrock. Studies of 
the possibilities of using steel piles 
developed into the idea that the piles 


could be made to serve a double pur- 
pose by arranging them to function 
as bearing piles and also as the crib 
or cofferdam for the pier. Steel piles 
made up of an interlocking sheetpile 
with an attached I-beam could obvi- 
ously be made of the section neces- 
sary to function as columns for the 
loads desired. The disposition of such 
piles at the perimeter of the pier 
base affords definite advantages, and 
a circular caisson maintained in form 
provides a complete foundation base. 

Since the piles are designed as the 
supporting members there is no ne- 
cessity to fill the caissons with con- 
crete down to bedrock. To provide 
stability, however, the design con- 
templated excavation to about 5 ft. 
below maximum probable scour and 
concrete filling deposited under 
water to that depth. This concrete 
encases the I-beams of the steel piles 
projecting within the cylinder and 
provides complete rigidity of the 
cylinder. With a tightly enclosed cyl- 
inder it is obvious that the enclosed 
material below the concrete will re- 
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Fig. 2. Typical pier for the Brownville 


main in place, and since here it is 
of sand and gravel it affords load 
capacity additional to the pile 
support. 

Each pier as shown by Fig. 2, 
consists of two cylinders of steel 
piles driven to bedrock and _ filled 
with concrete to well below the max- 
imum scour line. The two cylinders 
are joined by a concrete girder or 
coping supporting the upper pier 
shaft. No part of the steel piles is 
exposed above low water. Examina- 
tion of some steel casings on very 
old piers in the Missouri River has 
disclosed little or no rusting, except 
over the areas between extreme low 
and ordinary water. 


Construction is simple 


Complete designs both for piers 
of usual type, to be sunk either pneu- 
matically or by open dredging, and 
for the steel pile piers, were prepared, 
and bids on both types were received. 
The lowest bid for the three steel 
pile piers constituting the main river 
piers was about 18 per cent less than 
the lowest bid for the corresponding 
pneumatic piers. The facility with 
which the work has been executed 
evidently justifies the difference in 
bid costs. 

As indicated in Fig. 1, the equip- 
ment required at Brownville was 
simple, consisting of derricks located 
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Bridge with details of the new foundation design for deep sand overlying rock. 


on platforms for a shore pier, or on 
barges for a river pier, which handle 
all of the equipment for driving the 
piles, for excavating and for deposit- 
ing concrete. 

The preparatory work consisted of 
driving a column of timber piles that 
supported inside wooden templates 
around which the steel sheet bearing 
piles were assembled. The piles were 
provided in two lengths, with welded 
splices staggered in position in alter- 
nate piles. Both single-action and 
double-action steam hammers were 
used, but the latter was found to be 
most satisfactory. Jetting was used 
to some extent, and was found advan- 
tageous in expediting the driving. 
The piles were driven and jetted un- 
til they rested on bedrock, and each 
pile was then thoroughly tested for 
load capacity. 

After driving, each cylinder was 
excavated with a bucket down to the 
depths required, and the concrete 
was deposited under water. 


The bridge structure 


The Brownville Bridge is a toll 
highway crossing being constructed 
by Atchison County, Mo. It was 
financed by a PWA grant and by 
toll-bridge revenue bonds issued by 
the county. This location is one of 
the oldest crossings of the Missouri 
River, and it is said that a ferry has 


been in operation continuously since 
before the Civil War. The town of 
Brownville was a thriving community 
before Omaha was founded, and was 
at one time the largest community in 
Nebraska. The bridge will serve the 
traffic on Highway 4 in Missouri, 
which is an_ east-west highway 
through the northern tier of counties 
in the state, and Highway 3 in 
Nebraska, which is correspondingly 
routed through the southern tier of 
counties in Nebraska. These _high- 
ways constitute part of a short 
through route from Chicago to 
Denver. 

The bridge consists of an 840-ft. 
two-span continuous through truss 
over the channel with I-beam ap- 
proach spans, all on concrete piers. 
The bridge is 254 ft. wide between 
handrails, with a two-lane highway 
composed of reinforced concrete floor 
slab 224 ft. wide between curbs. 

Design and construction supervi- 
sion are by Ash-Howard-Needles & 
Tammen, consulting engineers, Kan- 
sas City, Mo. C. F. Lytle Co., Sioux 
City, Iowa, is substructure contractor 
and the superstructure was fabricated 
and is being erected by the Bethle- 
hem Steel Co. Ray O. Richards rep- 
resents the owner, E. A. Lotz is 
resident engineer inspector for PWA 
and H. J. Bernat resident engineer 
for the consultants. 
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LAYING THE 72-IN. CONCRETE PIPE OUTFALL FOR THE CONEY ISLAND, N. Y., SEWAGE TREATMENT PLANT 


The City’s Sewage Goes to Sea—I 


N. A. Bowers 


Pacific Coast Editor, Engineering News-Record 














Contents in Brief—Experience with subaqueous outfall sewers in recent 
years provides valuable data on their design, construction and main- 
tenance, This article, the first of three installments summarizing infor- 
mation from all parts of the country, deals with the function and types 
of installations. Succeeding articles are devoted to the design and con- 
struction, and to operation and maintenance. 


SUBAQUEOUS OUTFALL SEWER to 

meet stated requirements, no 
matter how commonplace the condi- 
tions may be, must be regarded as a 
special design job; no such thing as 
“standard design” is recognized. 
Each installation is planned largely 
on the basis of the designer’s expe- 
rience and judgment supplemented 
by information that is to be had on 
similar outfall projects. A consider- 
able number of subaqueous outfall 
sewers have been built in recent years 
and thus important chapters have 
been added to the none-too-complete 


data available as a guide in making 
decisions on design and construction. 

Since outfall sewer projects have 
been carried out in widely separated 
locations and, more particularly, as 
maintenance problems have been 
solved and failures have occurred 
here and there, there has arisen both 
the need and the opportunity for 
assembling data and records of ex- 
perience. Some of the most difficult 
jobs and much of the new informa- 
tion has to do with outfalls into the 
ocean. In the following, the expe- 
rience on many projects in different 


parts of the country is summarized 
and particular attention is given to 
information on operation, mainte- 
nance and failures. 

A subaqueous outfall sewer may 
be in several forms other than pipe. 
The White’s Point sewer in Califor- 
nia, for instance, passes through a 
2-mile tunnel just before reaching the 
shore and as the tunnel is entirely be- 
low sea level it might properly be said 
to be the tunnel portion of the outfall. 
New Jersey’s Passaic Valley outfall 
was built in tunnel to an offshore 
caisson whence pipe construction 
continues. There has also been some 
monolithic construction within coffer- 
dams particularly in inland or shel- 
tered waters. Combinations of these 
and other types have been selected as 
the most economical under various 
conditions. 
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Lowering an elbow for a large concrete 
surface has been made and at this stage 
placement. 


In the following, however, atten- 
tion is given exclusively to outfall 
sewers built of pipe. Designers 
strongly favor pipe for ocean out- 
falls, particularly beyond the surf 
line because of the relatively safe 
construction methods involved: pipe- 
laying equipment can seek harbor 
when storms come up, thus leaving 
at the site no temporary structure ex- 
posed to wind and wave. 


Function and type 


Where large cities are adjacent to 
salt water in which tidal currents are 
brisk, and where beaches are little 
used for recreational purposes, ocean 
disposal of sewage frequently has 
been successful at low cost. If the sew- 
age contains industrial wastes there 
is added advantage to ocean disposal 
—such wastes sometimes seriously 
complicate and add to the cost of 
treatment processes. 

Sanitation requirements may make 
screening or sedimentation a prere- 
quisite even for outfalls that extend 
several thousand feet into the ocean. 
In the matter of necessary length, 
from the sanitary viewpoint, the 
California State Board of Health has 
made a significant observation, as 
follows: 

Studies by the California Bureau of Sani- 
tary Engineering on the extent of sleek 
fields surrounding sewer outlets off the 
California coast (in locations where the 
depth of water and distance from shore per- 
mitted free dispersion of the sewage) led 
to the conclusion that the area of sleek 


fields bears a relationship to tributary popu- 
lation which can be expressed as follows: 
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sewer outfall. Final inspection on the 
a marine diver takes over direction of 


Sleek field in acres 
per 1,000 pop. 
1.0 
4.5 
$5 


Tributary Population 
1,000,000 
100,000 
50,000 

25,000 6.0 

10,000 8.0 


The Bureau, therefore, uses this relation- 
ship in deciding upon the length of ocean 
outfalls necessary to keep the beaches free 
of sleek menace or undue bacterial con- 
tamination. 

Requirements ordinarily set up 
as fundamental in the outfall design 
problem are: (1) provision for con- 
veying a stipulated quantity of sew- 
age flow to a point of discharge far 
enough from the shore line, under the 
conditions existing at the site, to pre- 
vent nuisances that will be con- 
demned by health authorities; (2) a 
type of construction that will give 
the sewer: 

(a) long life 

(b) low operating and mainte- 
nance costs and 

(c) possibility of extensions such 


as may logically be expected later. 
Choice of location 


Within the limits fixed by economi- 
cal gravity delivery there has been a 
fairly wide range in choice of pos- 
sible locations for an outfall sewer. 
First considerations usually are lim- 
itations imposed by a state board of 
health or some other agency re- 
sponsible for sanitation safeguards. 
Meeting sanitary requirements has so 
greatly increased the cost in some 
cases as to make the building of the 
outfall uneconomical. In inland fresh 
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water channels, the consideration that 
most frequently has influenced sel: 
tion of a suitable location is thc 
proximity of sources of industrial 
and domestic water supplies, either 
extant or of possible later develo). 
ment. In harbors, permits must |) 
obtained from the U. S. Engineer [)e- 
partment. 

Construction problems are taken 
into account by the careful designer 
before making final decision on a |- 
cation: the kind and quality of the 
material constituting the ocean bottom 
and the bottom topography must be 
considered. Water depth, the streneth 
and direction of littoral currents and 
distance from recreational beaches 
and residential areas are likewise the 
subject of much study. 

The risk of damage to the sewer 
from dragging anchors has been em- 
phasized by trouble of that sort. This 
risk is not wholly absent even in out- 
falls laid in the open ocean. Witness 
the fact that when the Santa Ana 
County (Calif.) outfall, a 42-in. cast 
iron pipe, was damaged by seagoing 
craft twice within a year, repair costs 
totaled $70,000. There may be no 
legal recourse after such accidents 
but insurance against them is to be 
had, the outfall just mentioned is now 


protected by a $100,000 insurance 
policy. 
Risk of pipe movement 


In analyzing foundation conditions 
that bear on location, the custom has 
been to give particular attention to 
the zone in which the waves break. 
Major risk of movement, both that 
resulting from wave action and that 
arising from bottom scour, designers 
hold, is greatest in this zone. Here, 
too, because maximum changes in 
pressure-head occur where the waves 
tend to peak, the water-hammer effect 
of waves is greatest and there is 
danger of sand forcing its way into 
the line through joints. Compara- 
tively little shifting of the bottom 
occurs farther out in deeper water. 
Some authorities put 35 ft. as the 
depth beyond which bottom condi- 
tions may be expected to be fairly 
stable except where the littoral cur- 
rents are strong. 

Because of seasonal variations at 
many beaches, records of currents 
are regarded as valuable only if they 
extend over more than a year. Cur- 
rents are an asset in dispersion but 
if the bottom is soft their possible 
adverse effect on the foundation is 
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given careful attention. Surprisingly 
little current along the bottom in deep 
water has been reported at some 
beaches where surface conditions are 
generally rough. From the breaker 
line shoreward, however, heavy wave 
action is regarded as closely related 
to shifting bottom. 


Outfall types 


For relatively small sewage flows 
the advantage of all-metal pipe is 
generally accepted without question. 
This naturally follows from the fact 
that installation of metal lines of 
small diameter have been quite suc- 
cessful. Where iron pipe sections con- 
nected with threaded couplings are 
used, or where the pipe is a continu- 
ous-welded line, it is feasible to plan 
outfall construction methods on a 
basis quite different from that used 
where pipe diameters of more than 
18 in. are required. This is indicated 
by the custom of giving consideration 
to outfall sewer problems as though 
outfalls were divided into two classes 
on a pipe-diameter basis, i.e., with 
the line of demarcation at a diameter 
of about 18 in. Where the required 
outfall capacity is only two or three 
times that of the maximum diameter 
for all-metal pipes using threaded 
joints, an expedient sometimes used 
is a multiple line of all-metal pipe. 

Oil pipeline experience 

Although submarine pipe lines laid 
for conveying oil differ in many re- 
spects from subaqueous outfall sew- 
ers, yet design and construction of 
small diameter outfalls have been im- 
proved materially by borrowing 
from experience of the oil companies. 
Four oil companies operate sub- 
marine lines on the West Coast for 
loading tankers anchored offshore at 
points where docking facilities are 
lacking. These lines, none more than 
18 in. in diameter, usually terminate 
in a 12-in. rubber hose whose outer 
end is left attached to a marker buoy 
when not in use. Sixteen such pipe 
lines now operated by one oil com- 
pany are listed in Table I. Several of 
these installations are paralleled by 
“return lines,” sometimes of smaller 
diameter, primarily used for washing 
the main line. 

Commenting on practice in laying 
submarine oil pipes, H. H. Hall, 
chief engineer, Standard Oil Com- 
pany of California, says, “These lines 
are made of the same steel pipe 
usually used for oil pipes in land 
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TABLE I—SUBMARINE OIL PIPES 
LAID BY STANDARD OIL CO. 


Outside 
dia. and 
wall thick- 


No. 1 
No. 1 Return 
No. 2 
No. 2 Return 


No. 1 
No. 1 Return 
No. 2 


No. Return 13-3 ox 48 


Mazatlan, Single Line 12-34x14 
Mexico 


12-34 xy 
12-34 xy% 
12-34 xy 
10-34x 45 
8-Sexve 
8-Sexre 


Bahrein Island, No. 
Persian Gulf N 


service except that special require- 
ments determine the weight (metal 
thickness) of the submarine pipe. 
Such lines should be too heavy to 
float but not so heavy as to drag 
badly on the bottom while the line 
is being pulled into place. 

“Most of our present marine lines 
were laid without covering for pro- 
tection against corrosion: not be- 
cause corrosion can be neglected but 
because of the difficulty of securing a 
protective coating that will remain 
intact while the line is being dragged 
into place. Protective coatings are 
used, however, where submarine pipes 
are placed by lowering directly to 
final position. Some lines are pro- 
tected from abrasion in the section 
through the surf by using two pipe 
thicknesses. That is, the oil pipe is 
enclosed within an outer casing, 
about four inches larger, and the an- 
nular space between is filled with 
asphalt.” 


Large-diameter pipe 


For outfall diameters of 20 in. or 
more cast iron and concrete have 
been the materials ordinarily used. 
For diameters exceeding the top limit 
in cast iron pipe, reinforced concrete 
has been without competition (until 
the advent of the White’s Point out- 
fall) and outfalls of very large con- 
crete pipe are not unusual. In a tabu- 
lation to be given in the final install- 
ment cost figures are given on con- 
crete outfalls up to 96 in. in diameter. 

Concrete is generally accepted as 
a satisfactory material for the pipe 
barrel itself in these large-diameter 
sewers. In the Hyperion outfall, 
which has given Los Angeles much 
trouble by reason of joint failure 
(attempted repairs described in ENR, 
April 7, 1926, p. 566) no part of the 
difficulty is attributed to the concrete 
as used in the pipe sections them- 
selves. That material is still in excel- 
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lent condition and is believed to have 
undergone no deterioration since its 
construction in 1925. An advantage 
frequently cited for reinforced con- 
crete pipe is that it can be manufac- 
tured close to the site, thus reducing 
transportation costs and decreasing 
risks of delayed deliveries. 
Copper-bearing steel pipe of rela- 
tively small diameter has been used 
to some extent in competition with 
the other metal pipes. However, long- 
term results on lines of this composi- 
tion remain to be accumulated. Heavy 
cast iron pipe with bell-and-spigot 
joints has been used extensively and 
on the count of durability is com- 
monly rated as wholly adequate. The 
rigid construction of the bell-and- 
spigot joint does not give the flexi- 
bility necessary under certain condi- 
tions of current and foundation. 


In an article to follow, design and 
construction features of outfall sewers 
will be discussed. The third article 
of the series will describe operation 
and maintenance methods and costs. 


Soft-Water Sludge 
And Sewage Disposal 


Operation of the sewage treatment 
works at Hinsdale, IIl., have a prob- 
lem in the handling of sludge from 
the lime-soda water-softening plant of 
the city waterworks. As reported in 
The Digester, bulletin of the State 
Department of Public Health, the fol- 
lowing conclusions were presented by 
E. Greek, superintendent of the sew- 
age works: (1) Lime sludge should 
be released to the sewer at a low rate 
of discharge; (2) when concentra- 
tion of lime in sewage was about 350 
ppm, the efficiency of removal of sus- 
pended matter in the Imhoff tanks in- 
creased from 64 per cent to 82 per 
cent; (3) lime sludge increases the 
pH of sewage, which is beneficial in 
freshening the sewage and retarding 
odor production; (4) about twice as 
much digestion volume is required in 
Imhoff tanks when lime sludge is to 
be taken as is needed for domestic 
sewage only; (5) although lime con- 
tent allows sludge to be drawn in a 
less digested condition, the solids con- 
centration may reach 25 per cent, 
causing difficulty in obtaining flow 
through piping. Digested sludge con- 
taining spent lime is also more difh- 
cult to dry, requiring about four 
weeks as a minimum. 
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FIG. I. CROSS BRACING WAS ELIMINATED IN EXCAVATING FOR THE NEW ENGLAND MUTUAL LIFE BUILDING IN BOSTON. 


Building on Soft Clay 





Contents in Brief—To prevent unequal settlement, a large office build- 
ing in Boston’s Back Bay District, former tidal marsh, was so planned 
as to balance its weight against the weight of the excavated soil and dis- 
tribute it by a concrete box substructure. This substructure is being 


built by an ingenious method, in which shores butting against sections 
of foundation slab hold the sides of the excavation. 


OFT CLAY SUBSOIL presented a 

major problem in planning the 
new office building of the New Eng- 
land Mutual Life Insurance Co. in 
Boston’s Back Bay district, which is 
on the site of a tidal marsh re- 
claimed years ago by covering with 
20 ft. of fill. Differential settlement 
was likely to be destructive, because 
of the large area of the building, 
200x340 ft. Full study of the prob- 
lem led to an unusual solution: The 
basement depth was made such as 
to give approximate balance between 
building weight and weight of ex- 
cavated soil, so as to prevent subsoil 
compression of any magnitude, and 
the basement walls and floor were 
developed into a strong reinforced 


concrete box to distribute the build- 
ing load and safeguard against local 
settlement. In constructing this foun- 
dation an ingenious arrangement and 
sequence of operations is being used 
to hold the sides of the excavation 
against movement without the cost 
and uncertainty of cross-lot bracing. 


Foundation conditions 


The site is bordered by Boylston, 
Newbury and Clarendon streets in 
the heart of the Back Bay area of 
Boston. Ground surface is 18 ft. 
above sea level, while rock is more 
than 150 ft. down and is overlain 
by 30 ft. of hardpan and 70 ft. or 
more of glacial clay. On the clay 
lies a 20-ft. layer of alluvial silt 


extending up to mean tide level and 
carrying the 20-ft. man-made fill. 
The top of the clay, 40 ft. below 
ground, is oxidized and hardened to 
a firm yellow clay for a thickness of 
8 to 10 ft., which has good bearing 
power and from experience with other 
buildings is known to be an effective 
distributing layer for moderate loads; 
the unoxidized clay below, however, 
is soft. 

Settlement by consolidation of the 
glacial clay has been observed in a 
number of buildings adjoining the 
Charles River basin, where the same 
subsoil condition prevails, and build- 
ings of large horizontal dimensions 
have in several cases settled un- 
equally. The foundation problem 
therefore was given thorough study 
by Cram & Ferguson, the architects. 
They retained Prof. A. Casagrande, of 
Harvard University as consultant. 
After making laboratory tests of the 
subsoil he confirmed the appre- 
hension that the weight of the build- 
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ing, about 130,000 tons, might pro- 
duce a substantial amount of con- 
solidation of the soft clay and in time 
probably unequal settlement, with 
risk of damage. 

Additional difficulty arose from 
the desire to provide for increasing 
the height of the wings of the build- 
ing at a later time. The original con- 
struction contemplated (Fig. 2) em- 
braces a one-story front wing, four- 
story side wings, and a ten-story rear 
wing, but according to the plans de- 
veloped by the architects the side 
and front wings may later be raised 
to 10-story height, adding about 4 
ton per square foot to the founda- 
tion load here. 


Foundation plans changed 


Early plans for the building con- 
templated a single basement, and 
column and wall foundations of piles 
or piers going through the silt to 
the hard layer of clay. The average 
increase of load on the clay over 
the whole building area would have 
been about 1 ton per square foot, 
which in view of the test results 
was concluded to be excessive and 
likely to cause consolidation of the 
soft material below. Re-study of the 
design showed that addition of a 
sub-basement, carrying the exca- 
vation through the silt to the hard 
clay and placing spread footings on 
the clay, would remove enough soil to 
eliminate this excess loading. It also 
would save the cost of piles or cais- 
sons, and in addition would provide 
a sub-basement garage. The spread 
footing plan was adopted. 

Effective distribution of the load 
over the whole area of the building 
was believed essential to the success 
of the load-balancing plan. Accord- 
ingly, the design was so worked out 
as to impose all the building load 
on continuous wide footings of the 
substructure walls. To assure this 
distribution in spite of possible 
variations in the consistency of the 
subsoil, the basement walls and floor 
were reinforced and tied together to 
form a strong reinforced-concrete box 
over the whole area of the building. 

Hydrostatic pressure had to be 
considered in the design of the sub- 
structure. Groundwater level is about 
10 ft. below the surface, and the 
head on the sub-basement floor thus 
will be about 30 ft. Subdrainage was 
not considered, in view of the possi- 
ble injury that over a long period of 
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time lowered groundwater level might 
do to foundations of other buildings. 
The floor was therefore designed to 
resist the uplift. 


Design features 


Thus the building comprises an 
integral box substructure 40 ft. high, 
with four longitudinal and six cross- 
walls of 34-ft. minimum. thickness, 
each wall resting on a full-length 
footing slab 15 to 18 ft. wide by 8 to 
10 ft. thick. The building columns 
are carried on steel billets at the top 
of these walls, and the floor fram- 
ing spans between wall members. 
Typical sketches of the substructure 
are shown by Fig. 3. The foundation 
is so proportioned that in both origi- 
nal and future condition the building 
weight will be about equal to the 
weight of the soil removed, with not 
more than } ton per square foot ex- 
cess or deficiency. The average pres- 
sure under the wall footings is about 
4 tons per square foot without taking 
account of buoyancy, or 3 tons after 
deducting water uplift. 

The substructure walls are rein- 
forced as girders, and the outer 
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Fig. 2. Large ground plan and unequal 
distribution of superstructure weight 
complicated the foundation problem. 
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walls also as retaining walls for both 
vertical and horizontal transfer of 
earth pressure to footings and cross- 
walls respectively. The footings of 
the outer walls also contain, in addi- 
tion to reinforcement as cantilevers 
from the wall, horizontal steel along 
the inner face so that they can func- 
tion as horizontal girders delivering 
the earth thrust to the cross-walls, 
through struts below the slabs in 
some cases. 

Open areas between the wall foot- 
ings are floored with slabs from 3 
to 7 ft. thick placed integral with 
the footings. Where minor interior 
columns rest on the thinner slabs, 
reinforced beams are constructed be- 
neath. 

A central tower 280 ft. high in 
the middle of the interior court of the 
building, planned both as an archi- 
tectural feature and as elevator and 
tank tower, is supported by a con- 
tinuous 54-ft. reinforced slab under 
its entire area and the adjacent court 
areas. The elevator shaft columns 
rest directly on this slab, while the 
substructure walls under the tower 
are part of the general box founda- 
tion. 

The superstructure of the building 
includes floor framing spanning the 
full width between outer walls of 
each wing; reinforced-concrete floors; 
suspended ceilings; and brick ex- 
terior walls faced with stone. The 
windows, in order to make daylight- 
ing most effective, are casements car- 
ried up above the net ceiling height 
to penetrate the suspended ceiling, 
which is recessed at the windows to 
give increased lighting angle. 
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Fig. 3. By carrying the walls of each unit down to footings that are integral with 
the sub-basement floor slab a strong box of reinforced concrete is produced to 
distribute the weight of the building over the foundation area. 





54 (Vol. p. 694) 


Floors are designed for 125 |b. 
live load up to the fourth floor and 
lower loads above, depending upon 
occupancy, to a minimum of 60 lb. on 
the lightest floors. In addition, pro- 
vision is made for 25 to 30 lb. of 
partition load throughout, since the 
requirements of the insurance offices 
as well as of tenant spaces require 
freedom to place and shift partitions 
without restriction. 

Unusual floor framing results from 
this structural arrangement. The 
typical main floor supports are 36-in. 
wide-flange girders 56 ft. long, 
spaced 18} ft. apart and carrying two 
cross-beams. The square panels 
formed by beams and girders are 
filled with a pan-type floor of stone 
concrete. The main girders are fire- 
proofed with gypsum blocks, and a 
suspended ceiling is hung below the 
girders. Telephone and other com- 
munication conduits are embedded 
in the concrete floor slab, which 
makes a fill layer over the slab un- 
necessary. Light conduits pass 
through the space between the floor 
and ceiling. Air-conditioning and 
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back 20 ft. from the street line, so 
that the upper half of the excava- 
tion could be kept on a natural 
slope and a supported vertical face 
would be required for only the lower 
half. 

Groundwater drainage was im- 
portant. A test pit sunk to subgrade 
showed that the sand and gravel fill 
drained freely while the silt was 
practically impervious and drained 
slowly. Since vertical side faces 
would have to be maintained in the 
silt, the preliminary drainage of the 
overlying pervious stratum was 
essential to economy and safety of 
the work. 

Under the system devised for the 
purpose, the sand and gravel was 
first excavated, down to the top 
of the silt, with sides sloping back 
as natural banks to the street line. 
At the foot of this slope a clay-lined 
wooden drainage gutter was built, to 
intercept groundwater draining from 
the sand and thus keep it from soft- 
ening up the silt below. Just inside 
this gutter a series of 12-in. H-sec- 
tions was driven to a depth of about 
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Beams and Floor 


F ig. 4. In vertical section the concrete box substructure of the building consists of 
walls 40 ft. high resting on continuous wide footings; floor slabs integral with the 
wall footings complete the base of the substructure. 


heat ducts pass through the 36-in. 
girders, as do some of the main con- 
duits. 

The roof slab is covered with mem- 
brane waterproofing protected by a 
pavement of tile laid in asphalt. It 
was designed to carry planting boxes 
for shrubbery. 

To reduce the risk of ground 
movement during the substructure 
work and avoid the cost and hazard 
of cross-lot bracing in the 40-ft.-deep 
excavation, the Turner Construction 
Co., contractor for the entire build- 
ing, devised an ingenious system of 
ground support, worked out in con- 
junction with the architects and con- 
sultants. It takes advantage of the 
fact that the building walls are set 
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10 ft. below subgrade at 8-ft. spa ing. 
to form the main members of th 
cofferdam of the subsequent <i} 
excavation. 

From the top of the slope ip -ide 
the line of H-sections the silt wa: 
excavated dry to the undersid: o{ 
the slabs in the central part of the 
lot. The sides were sloped 
trimmed to 40 deg. Excavation wy der 
the interior wall footings was «ar. 
ried down to the hard clay, the sides 
of the trenches standing vertically 
without sheeting. A square mat of 
concrete was poured with the outer 
sides 25 to 30 ft. distant from the 
future cofferdam or finished outer 
wall line. The average section poured 
contained about 100 tons of rein- 
forcing steel and 1,200 cu.yd. of con- 
crete. 

Steel raking struts were next set 
from this concrete block to the cof- 
ferdam posts and wedged tight 
against the posts 5 or 6 ft. below the 
top of the silt slope. With the posts 
thus shored, excavation of the silt 
slope to a vertical face began, hori- 
zontal lagging being placed back of 
the flanges of the H-beams as exca- 
vation proceeded. When subgrade 
was approached, horizontal _ steel 
struts were placed between the foot- 
ing block and the cofferdam posts 
just below subgrade level, holding 
each post firmly at two points against 
the concrete. 

On completion of side-wall exca- 
vation in the section adjoining the 
footing block, the wall footing and 
adjoining slab back to the previously 
placed foundation block were con- 
creted, and immediately on_ their 
completion the inner forms for the 
outer wall were erected and the cor- 
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Fig. 5. Foundation construction procedure makes use of a cofierdam braced by 
struts footing against previously poured interior sections of foundation slab. 
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responding sections of wall poured. 
Conditions just before pouring the 
wall are shown in the view Fig. 1. 

While side-wall excavation and 
concreting was proceeding in this 
way, at one corner of the lot, other 
areas of subgrade were cleared and 
further sections of wall footings and 
slab poured, in single or multiple 
panel units as the progress of exca- 
vation permitted. With the completion 
of additional blocks along the foot 
of the bank, further sections of side 
wall were excavated and concreted 
by repetition of the procedure de- 
scribed. All concrete was readymixed 
material delivered by truck at street 
level and chuted down the slope into 
position. This concrete was 1:2:4 mix 
developing a crushing strength of 
2,800 Ib. at 28 days. 

The upper surface of the entire 
foundation slab and the inner face 
of the exterior walls are to have 
plaster-coat waterproofing applied. 

The footing of the outer wall, 
which with the wall itself forms an 
L-shaped retaining wall, is so pro- 
portioned that the active earth pres- 
sure of the surrounding soil brings 
the resulting load to the middle of 
the footing width. The footing also 
is reinforced as a horizontal girder to 
take the inward earth pressure and 
deliver it to the cross-walls of the 
building. 

As the outer wall will deflect in- 
ward slightly while carrying the 
earth thrust by horizontal-girder ac- 
tion, provision is made to prevent 
transfer of this thrust to the steel 
framing of the basement floor. For 
this purpose the basement beams that 
enter the retaining wall are sup- 
ported on expansion plates, and a 
pocket is formed in the wall concrete 
around their ends to give room for 
free movement between steel and 
wall. The first-floor girders, on the 
other hand, will not be set in place 
until the wall has been backfilled 
and the fill thoroughly compacted 
by tamping and puddling, in order 
to develop full loading and deflection 
of the wall and assure that the steel 
when placed will be permanently un- 
strained. 

Quantities of material in the sub- 
structure are: 100,000 cu.yd. of ex- 
cavation, 25,000 cu.yd. of concrete, 
1,500 tons of reinforcing steel. The 
cofferdam posts, lagging and_bot- 
tom struts are left in place, while the 
steel raking upper struts are con- 
creted in the outer walls and subse- 
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Fig. 6. Drawing of the New England Mutual Life Insurance Co. building. 


quently burned off several inches 
back of the wall line and removed. 

Clearing the site began on May 1, 
1939, with demolition of old build- 
ings, and excavation will be com- 
pleted about Dec. 1. About one-half 
of the footing and floor slab. con- 
crete is in place and preparations for 
concreting the wall sections through- 
out the lot are actively in progress. 
The contractor’s schedule calls for 
completion of the substructure by 
Feb. 1, 1940. 

The site of the New England Mu- 
tual Life Building is historically in- 
teresting in part because it was occu- 





Fig. 7. Part of prehistoric fish weir in 
the top of the clay, 20 ft. below tide 
level, as revealed by a vertical cut along 
the wall of the weir. 


pied by two old buildings of Massa- 
chusetts Institute of Technology, the 
oldest of which, the Rogers Building, 
was erected about 70 years ago. This 
building, as well as a companion 
building at the west end of the site, 
was founded on piles driven to the 
hard clay. Both buildings continued 
in use by the institute and later by 
Boston University until a year ago. 

Much greater historical interest 
attaches to the discovery of a well- 
preserved fish weir in the top of the 
clay, 20 ft. below tide level. It was 
found in the southerly part of the 
site, adjoining Boylston St., when 
excavation approached subgrade. 
The weir consisted of close-set ver- 
tical withes or thin poles apparently 
driven into the top of the hard clay 
and projecting several feet up into 
the overlying silt, with brush crowded 
in horizontally. Old oyster shells 
surrounded some of the vertical poles 
for several feet below the top of the 
clay. 

In 1913, when the Boylston St. 
subway was constructed along the 
south side of the site, parts of this 
fish weir were encountered, subway 
floor being about at the same eleva- 
tion as the foundation of the new 
building. As this fish weir probably 
was built before the silt layer had 
begun to deposit and when the clay 
surface now 20 ft. below tide was 
at or near the tide level, archaeolo- 
gists have estimated that the fish weir 
is several thousand years old and 
the oldest evidence of human handi- 
work in the region. 
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Superhighways and Subways for Chicago 


—_—_—— 





Contents in Brief—Two comprehensive reports on Chicago transporta- 
tion have just been published; one relates to superhighways and the 


other to subways. 


Both plans are dovetailed into existing facilities 


within the city limits and outside. Work is under way on the subways 
and financing to start the superhighway has been authorized by the 


state legislature. 


This article outlines the plans and construction pro- 


grams and gives the major cost estimates. 


OMPREHENSIVE PLANS for a $205,- 
000,000 system of superhigh- 
ways and a $267,000,000 system of 
rapid transit lines for Chicago were 
made public Oct. 30 by Philip Har- 
rington, commissioner of subways 
and traction and acting commissioner 
of superhighways. Of metropolitan 
telephone book size, the reports are 
comprehensive and cover all forms 
of traffic facilities within the city and 
connections to districts beyond the 
city limits. Figs. 1 and 2 indicate 
the pattern of the systems proposed. 
The former covers the immediate 32.3 
mi., $110,000,000 program and fu- 
ture extensions for the balance of the 
62-mi. layout. Fig. 2 pictures the 
day when 93 per cent of the popula- 
tion and 78 per cent of the area of 
the city will be within one mile of 
rapid transit facilities; subway, ele- 
vated or suburban railroads. An in- 
sert on the latter indicates the ulti- 
mate subway development in the 
central business district. 
Recognizing the trend toward rid- 
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ing on rubber, the superhighway 
program looks forward to opening 
up the central portion of the city via 
five wide radiating trafficways. One 
of these main routes is Congress St., 
an east-and-west axis street laid out 
by D. H. Burnham in the horse-and- 
buggy days of 1908 and held to as a 
logical western outlet by most plan- 
ners since that time. The PWA grant 
for subways requires submission by 
the city of a plan for opening Con- 
gress St., and it is this requirement 
which has brought both reports into 
focus at this time. " 


Superhighways 


The paramount test utilized in se- 
lecting the superhighway plan, ac- 
cording to Mr. Harrington, is its 
adaptability to the promotion of gen- 
eral city development. Segregation 
of fast from slow moving traffic offers 
the only hope of disentangling traf- 
fic and providing facility and safety 
of movement for all. 

The master plan proposed consists 


Fig. 1. Initial and future layout of the superhighways proposed for Chicago. 


of five superhighways radiating {rom 
the four corners of a modified quad. 
rangle around the central business 
district. The radials eventually are to 
be articulated by a crosstown artery 
providing for heavy north and south 
traffic 2 to 3 mi. west of the central 
business district. The express road- 
ways are to be eight lanes wide cen. 
tered in broad rights-of-way, aiming 
to benefit rather than depreciate 
property. 

Noted on Fig. 1 are the estimates 
for the various routings. The mile- 
ages are as follows: North, 0.7: 
Northwest, 9.3; West, 7.7; Southwest. 
7.3 and Southeast, 7.5 mi. The North- 
west highway is now under study }y 
the county highway department. 

The city has concluded to take 
Congress St. for the West route, ele- 
vating it from Wells St. to Throop 
St. and depressing it to the west. 
East of Wells it is to be a surface 
street. The companion subway ex- 
tension report contains details of the 
Congress St. route with its elaborate 
distribution plaza east of the river 
crossing. 

The Southwest route follows Frank- 
lin St. south to Cermak Rd. thence 
southward and south to Garfield 
Blvd. The bed of the abandoned 
Illinois & Michigan Canal is recom- 
mended for use for an extension as 
soon as the canal is filled. 

The Southeast highway extends the 
Outer Drive south and east to a con- 
nection with Indianapolis Ave. near 
the Indiana state line. 

The specification recommended 
for these superhighways requires the 
following: Location and design to co- 
ordinate with interregional plan. Ter- 
minals to be adequate. Continuous 
separation from cross traffic. Separa- 
tion of through roadways from abut- 
ting property. Limited access to ex- 
press roadways. Separation of oppos- 
ing streams of traffic. Ample widths 
of lanes. Adequate ramps. Adequate 
terminal facilities. Elimination of 
pedestrians and parking. No trafic 
control lights. Minimum as well as 
maximum speeds. Depressed “park- 
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Fig. 2. Pattern of existing and proposed rapid transit facilities in Chicago. Details for the Loop district given in the insert. 
Numbers on the insert indicate the order of construction. 


way type” where feasible and eco- 
nomical, to provide greatest benefit to 
surrounding areas. 

The combined capacity of the five 
initial superhighways will be 30,000 
vehicles per hour. Initial use is esti- 
mated at 250,000 vehicles daily and 
an initial travel of 600,000,000 miles 
annually. It is estimated that the sav- 
ing to motorists in time and expense 
will amount to $16,000,000 annually. 
This figure does not include the enor- 
mous saving to business and industry 
in speeding up commercial deliveries. 

The city can finance its $30,000,- 
000 share of the $110,000,000 pro- 
gram without interference with its 
normal highway requirements. Cost 
of amortizing revenue notes is only 
slightly greater than present pay- 
ments from motor fuel tax of $2,000,- 
000 annually to the Board of Educa- 
tion. These diversion payments ter- 
minate in 1940. Cook County can 
likewise finance its $30,000,000 
share of the program, having both 
motor fuel tax note and bonding 
power. The state can reasonably be 
expected to contribute part of its 
highway revenues, in the interest of 
providing adequate terminals for its 
statewide system. The federal Pub- 
lic Roads Administration is advocat- 


ing that substantial federal financial 
assistance be extended for the acqui- 
sitions of rights-of-way for metro- 
politan superhighway projects. 

In general the recommended plan 
for Congress St. that is contained in 
the subway report, as previously 
noted, contemplates eight wide traf- 
fic lanes. Between Wells St. and 
Racine Av. the structure would be 
elevated, while a depressed type of 
highway is suggested for the reach 
from Racine Av. to the city limits. 
In the terminal area east of Wells 
St. the improvement is planned for 
a 120-ft. width at street grade, with 
the widening between State St. and 
Michigan Av. confined for the present 
to cutting back sidewalks. 

The design of the Congress St. 
superhighway incorporates all the 
features of a “limited access” thor- 
oughfare including suitable entrances 
and exits, separation of opposing 
traffic streams, complete elimination 
of cross traffic and traffic signals, 
with no left turns, no pedestrians and 
no parking. Adequate ramps, mod- 
ern lighting and wide landscaped 
areas on either side are contemplated. 
The design fully recognizes the de- 
sirability of enhancing values of 
areas traversed by the improvement. 


It is estimated that this improve- 
ment will have a capacity of 6,000 
vehicles per hour in a single direc- 
tion, as compared with a liberal fore- 
cast of 4,000 per hour as the maxi- 
mum initial use, or an excess capacity 
of 50 per cent. 

The use, says the report, should be 
limited to high speed passenger ve- 
hicle traffic including express but 
not local buses. The transfer of these 
types of vehicles to the superhighway 
will relieve the surface streets of sub- 
stantial volumes of traffic. 

The total estimated cost of this 
west side superhighway (Michigan 
Av. to the city limits) is $31,465,- 
000. From Wells St. to the city lim- 
its the cost is $26,465,000. In the 
subway zone only (Dearborn St. to 
Throop St.) the cost is estimated at 
$12,200,000. Included in all esti- 
mates are land, buildings and con- 
struction costs. Of the total esti- 
mated cost approximately 54 per 
per cent is for construction and 46 
per cent for land and buildings. 


Subway extensions 


The ultimate subway plan pro- 
poses that the work of providing 
subways for Chicago be divided into 
four financing and_ construction 
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stages of which the first is now in 
progress. Mileages and estimated 
costs for the four are as follows: 
(1) 7.7 mi., $45,600,000; (2) 3.6 
mi., $23,400,000; (3) 18.8 mi., $96,- 
000,000; (4) 20.4 mi., $102,000,- 
000. 

The plan contemplates the con- 
struction of two-track subways, to 
be utilized for the operation of rapid 
transit trains. The exceptions to this 
general specification are the Jack- 
son-Michigan-Washington loop, an 
underground street system designed 
for street car or bus operation and 
the single tube subway for express 
operation in Milwaukee Av. between 
Logan Square and Paulina St. The 
underground loop will make possible 
the removal of all east and west 
street car tracks in the central busi- 


ness district, a substantial contribu-- 


tion toward “thawing out” the exist- 
ing street and bridge congestion in 
this most important traffic area. 

The completion of the Lake St. 
and Congress St. subway extensions 
planned for construction immediately 
following the initial system will per- 
mit the removal of the Lake st. and 
Wabash Av. sides of the elevated 
loop. Following these subways, if the 
plan is adhered to, the construction 
of the Wells St. subway as recom- 
mended, will make possible the re- 
moval of the remainder of the ele- 
vated loop. 


Subway extensions 


The plan recognizes the desirabil- 
ity of doing away with elevated 
rapid transit operation as rapidly as 
it becomes feasible to replace these 
needed services with equal below-sur- 
face facilities. With this in mind all 
extensions of rapid transit service are 
planned as subways, even though in- 
tervening sections of elevated railway 
may of necessity remain temporarily. 
These routes are noted on Fig. 2. 

It is Mr. Harrington’s opinion that 
the full usefulness of the initial sys- 
tem of subways now under construc- 
tion will not be realized until the sub- 
way connections to the Metropolitan 
and Lake St. branches of the Rapid 
Transit System are constructed. These 
two extensions are estimated to cost 
$11,700,000. 

It is also recommended that the 
suggested east and west subways in 
Washington and Jackson Streets be 
provided at as early a date as feas- 
ible, inasmuch as these “underground 
streets” will provide improved serv- 
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ice to approximately 156,000,000 
people annually, will give the west 
side car riders access to the east side 
of the loop district and to the lake 
front, will provide subway connec- 
tions between four major railroad 
stations, and will go far toward re- 
lieving loop congestion through the 
removal from the streets of all east 
and west street car tracks. The esti- 
mated cost of these two subways is 
$11,700,000. 

The other subway extensions, it is 
contended, are needed in greater or 
less degree and should be built as 
rapidly as feasible, in the interest of 
extending rapid transit facilities to 
the greatest possible number. 

Both reports were prepared under 
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the direction of Mr. Harrington. ' 
task of studying and developing : 
details of the superhighway re; 
fell to Charles E. DeLeuw, consult 
engineer for the city, W. R. Matthe, «. 
engineer for the department of pu). 
lic works, and A. J. Schafmay,, 
engineer for the board of local 
provements. 

Charles DeLeuw & Co. prepare 
the details of the subway extensi,, 
report with the assistance and advie 
of R. F. Kelker, Jr., engineer of the 
city council committee on local tra:)-. 
portation. Cooperation and assistan  ¢ 
for both reports were given by fed- 
eral, county and park agencies as we! 
as Chicago Plan Commission and Chii- 
cago Regional Planning Association. 


Noted Australian Bridge 
Must Be Rebuilt 





The Hawkesbury River bridge of 
the government railways of New 
South Wales is in such condition as 
to need entire reconstruction, accord- 
ing to the annual report of the De- 
partment of Railways for the year 
ending June 30, 1939, and the gov- 
ernment has been requested to pro- 
vide the necessary funds for prompt 
action. The steel spans are inade- 
quate for modern loading and several 
of the concrete piers are badly 
cracked, This bridge, built by Ameri- 
can engineers and opened in 1889, 
consists of six truss spans of 410 ft. 
and one of 414 ft., while the founda- 
tion of one pier goes 162 ft. below 
water level; this was the deepest in 
the world at the time of construction. 
The spans were strengthened for 
heavier loading between 1926 and 
1931. 

Examinations of the piers showed 
increasing cracks in the piers, espe- 
cially at No. 4 due to the clogging of 
the rollers of the expansion bearings. 
Some time ago a proposal was made 
to wind this pier with wire rope and 
to attach a steel cofferdam to the 
foundation caisson to permit building 
a reinforced-concrete sleeve arownd 
the masonry of the pier. On this 
sleeve was to be a steel structure for 


lifting the end of the spans and 
placing new expansion bearings with 
segmental rollers. Similar work was 
to be done at other piers. However, 
diamond-drill borings showed defect- 
ive concrete in Pier No. 4, and this 
was confirmed by sinking a shaft 
4 x 3 ft. to a depth of 54 ft. in the 
caisson. The iron caisson was cor- 
roded in places so as to admit salt 
water into the already defective con- 
crete and so cause further disintegra- 
tion. Subsequently, the shaft was 
filled with concrete and cement grout 
was pumped into the old concrete as 
a temporary measure. Inspection of 
the other five piers by divers showed 
that their iron caissons were badly 
corroded and that the proposed re- 
pairs were not practicable. There was 
also serious pitting of one of the steel 
truss pins, which could not be re- 
moved and replaced. For safety of 
operation, the bridge was converted 
to single-track operation and the ma- 
sonry of pier No. 4 was strapped tem- 
porarily with steel girders. An en- 
tirely new structure is considered es- 
sential and must be provided as soon 
as possible. A site west of the present 
bridge has been selected and some 
preliminary work has been com- 
menced. 
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OR OVER TWO MONTHS readers 
have been sending in their votes 
on the question “Should WPA Con- 
tinue in Construction?” which was 
discussed pro and con in Engineering 
News-Record, Aug. 31, 1939, p. 280, 
by Col. F. C. Harrington and W. A. 
Klinger. The prevailing answer is 
“No” by a substantial majority for 
every type of reader—contractors, 
consulting engineers, federal and 
state engineers, city and county engi- 
neers, teachers and a group unclassi- 
fied as to occupation. In detail, the 
vote of 187 contractors was 25} to 
1 against WPA in construction; of 
217 consulting engineers 63 to 1; of 
235 federal and state engineers 3 to 1; 
of 116 city and county engineers 1} 
to 1; of 20 teachers 4 to 1; and of 
225 in the unclassified group 6} to 1. 
Grouping all classifications  to- 
gether the vote was 4} to 1 against 
WPA, and if the contractors, whose 
overwhelming negative vote is not 
unexpected, are eliminated, WPA is 
still rejected by a majority of 4 to 1. 
It is significant to note that after the 
first 450 votes were in, no succeeding 
batch of 50 votes changed the results 
by more than 1 per cent. Statistically, 
therefore, it may be assumed that the 
results reflect the opinion of the en- 
tire readership of the magazine. 

A general conclusion from the re- 
turns would be that voters made their 
decisions on the basis of self-interest ; 
contractors like WPA least, city and 
county engineers most. Yet even the 
latter voted nearly 2 to 1 against the 
system which has financed most of 
their construction work during the 
past five years. 

The results reveal no great differ- 
ence of opinion as between different 
size cities or different parts of the 
country. Over one-half of the votes 
came from the small city group, while 
vote distribution over the country was 
fairly uniform. WPA is liked better in 
the very large cities, according to the 
vote, but even so was rejected 3 to 1. 
_ The results are presented graph- 
ically in adjoining column. 


Readers Mute “No on WPA 
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Consulting Federal and 
Contractors Engineers State Engineers 
City and 
County Engineers Unclassified Teachers 


Vote Summary by Region 





Vote Summary by Size of City 


Large Cities 
( Over 700,000 pop.) 


’ Medium Cities 
(250,000 to 700,000pap) 





Small Cities 
(Under 250,000 pop) 
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High Distribution Tank of Large Capacity 


ALEXANDER POTTER 


Consulting Engineer 


and 


New York City 


Contents in Brief—The design of one of the highest, large-capacity 
water tanks in the country recently completed at Batavia, N. Y., called 
for careful study of foundation supports, column layout and wind brac- 
ing. Of special interest is the method used for the design of the central 


riser pipe to serve as a column. 


' i 'AKING a prominent place among 
the country’s large elevated stor- 


age tanks is the 1,500,000-gal. steel 
tank and tower completed in July for 
the city of Batavia, N. Y. The tank 
diameter is 103 ft., water depth is 
25 ft. and height of structure to the 
high water line is 169 ft. 


Combined large capacity and 


height in distribution tanks, by which. 
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is meant storage volumes of 1,000,- 
000 gal. or more and tower height of 
100 ft. or more, is not very common. 
Table I, based upon information ob- 
tained from the three principal fabri- 
cators and erectors in this field of 
steel construction (June, 1939) indi- 
cates that only 22 structures in the 
United States can be included within 
this classification. The Batavia tank 
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Fig. 1. Batavia, N. Y., water tank which ranks as one of the highest large-capacity 


tanks in the country. 


M. H. KLEGERMAN 


Associate 


ranks first in order of total hei, )it 
of any structure of equal or greater 
capacity, and second in order of 
tower height of any tank recorded 

Until the completion of the present 
tank, distribution was provided solely 
by pumping from the city’s filter 
plant located about a mile from the 
fringes of the piping network. Fail. 
ure in pumping equipment or in the 
supply main from the plant to the dis- 
tribution system presented a potential 
danger for many years. The present 
structure will provide storage for fire 
protection purposes in the high value 
district as well as for other sections of 
the city, thus reducing insurance 
rates. In addition, it will improve hy- 
dravlic conditions in many parts of 
the system and will make possible 
pump operating efficiencies not previ- 
ously feasible. 


Foundation study 


Heavy loads involved in structures 
of this kind (the water load alone 
being over 13,000,000 lb.) warranted 
thorough investigation of foundation 
conditions. In this instance, the 
formations underlying the 130-ft. 
square site were explored by 32 core 
borings and four test pits. 

The site was found to be overlaid 
with an ash fill to a depth of about 
4 ft., under which were deposits of 
sand and coarse gravel with occa- 
sional presence of clay. These forma- 
tions became more compact as the 
depth increased so that it was im- 
possible to advance the casing used 
in the core borings below an average 
depth of 14 ft. For greater boring 
depths core drilling was used. The 
greatest depth to which several of the 
borings were carried was 47 ft. and 
except for boulders encountered at 
the greater depths, the same general 
formation was found to exist. 

Pits excavated to depths of 7, 8, 10 
and 11.2 ft., respectively, were used 
for soil bearing capacity tests at these 
depths by the usual type of loading 
platforms. Bearing areas were 2 sq. 
ft. in each of three pits tested, and 
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] sq. ft. in the other one of the four. 

The bearing value selected for foot- 
ing design was 5,000 lb. per sq. ft. 
The depth to which foundations were 
carried was selected as 12 ft. below 
ground surface. This depth was ad- 
hered to when excavations were made 
except for one footing on the river 
side which was carried down an addi- 
tional 2.75 ft. 

Footings were of stub column, 
spread type design as shown in Fig. 
2. To reduce the soil pressures re- 
sulting from wind moment on foot- 
ings to within the design limit, a sys- 
tem of reinforced concrete horizontal 
ties in the outer and inner ring of 
footings was introduced as well as 
radial ties between the stub columns 
of each ring of footings. 

Levels taken prior to filling of tank 
and 12 hours after filling indicated 
the maximum settlement to be 0.02 
ft.. which occurred in one footing. 
Four footings settled 0.015 ft., six 
went down 0.01 ft., thirteen dropped 
0.005 ft., and five showed no settle- 
ment. Platform tests had indicated a 
settlement of 0.025 ft. at design load- 
ings (2 ft.-square bearing area). For 
the purpose of obtaining further 
settlement data, footing levels will be 
observed at monthly intervals for a 
period of about a year. (No change 
in relative settlement has occurred in 
four months.) 


Tank and tower design 


To permit maximum economy, 
considerable latitude was allowed 
bidders as regards number and ar- 
rangement of columns and roof and 
bottom details. Of three bids sub- 
mitted, one design was based upon 
52 columns, one upon 28, and one 
upon 16, the corresponding column 
loads (excluding total load to riser 
pipe) being 354,000 Ib., 494,000 Ib. 
(inner circle), and 712,000 lb. The 
bid was awarded to the Pittsburgh- 
Des Moines Steel Co., low bidder. 
Their design provided for two circles 
of columns, with 14 in each circle. 

Welding was permitted in the fol- 
lowing parts of the structure: 


Bottom flat plates of tank (butt 
weld). 

Bottom plates to supporting floor- 
beams. 

Roof plates, including rafters (lap 
weld), 

Connections of posts to base plates. 

Central riser pipe (butt weld). 

The joint efficiency for butt welds 
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Sect. A-A 
(Outer footing similar) 


7°6"x 7*7"super structure 


3/°2'octagon --------- 
Sect. B-B 
(Center footing) 
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10"diam. 10"diam. overflow and 
overflow blow-off drain 


12" 24" 


10 ‘diam. riser 


pipe 


Fig. a Footings for the 28 columns were tied together with concrete beams in 
order to reduce soil pressure resulting from wind moment. 


on the flat bottom and riser pipe was 
taken as 90 per cent. Rivets were used 
on the column connections, cylindri- 
cal tank plates and bottom plates. 

Columns are braced horizontally 
by means of circular girder or “Fer- 
ris-Wheel” bracing between the inner 
and outer row of columns at each of 
the strut levels. Outer columns are 
also provided with diagonal bracing 
in the vertical plane (circumferen- 
tially, not radially). Diagonal brac- 
ing consists of flat bars from 54 to 
6 in. wide and 7% to 4% in. thick. 

This system of wind bracing design 
is intended to transmit the wind 
forces at the panel points to the outer 
ring, the wind bracing in the outer 
ring being designed to bring all the 
wind load on the tank and tower 
down to the foundations. 

The 10-ft.-dia. central riser pipe in 


TABLE I—LARGE ELEVATED WATER 
STORAGE TANKS IN THE 
UNITED STATES 


Heightto 
Height of High 
Capacity Tower Water Year 
Mil.Gal. Feet Feet Location Built 
2.0 125 160 Buffalo, N. Y.......... 1935 
2.0 102 137. Winston-Salem, N.C... 1938 
15 144 169 Batavia, N. Y......... 1939 
15 143 167 Milwaukee, Wis... .. 1929 
15 134 158 Syosset, L.I......... . 1929 
15 115 140 Durham, N.C......... 1938 
1.5 104 129 Manitowac, N.C....... 1937 
1.0 148 174 West Allis, Wis........ 1930 
1.0 143 169 Wauwatosa, Wis....... 1928 
1.0 144 159 Rockville Center, L. I... 1936 
1.0 130 155 Freeport, L.I....... . 1937 
1.0 135 151 Elyria, Obio...... . 1936 
1.0 125 150 Newport News, Va..... 1933 
1.0 125 150 Phoebus, Va...... ..-. 19365 
1.0 115 140 Thomasville, N.C...... 1934 
1.0 122 138 Lake, Wis............. 1938 
1.0 110 136 Owensboro, Ky.... 1938 
10 110 135 Salina, Kan....... 1935 
10 108 128 Alberta Lea, Minn. 1938 
1.0 100 125 Jacksonville, Fla 1939 
1.0 100 125 Rocky Mount, N. C 1934 
1.0 100 125 Wilson, N.C.......... 938 


this design serves as a column, the 
plates of which are subjected to a 
heavy vertical load. The riser design 
was based generally upon the results 
of investigations conducted at the 
Engineering Experiment Station of 
the University of Illinois, which are 
reported in Bulletins 255 and 292. 

However, some variations in the 
procedure outlined were made in the 
design for the reason that none of the 
reported tests dealt with a cylindrical 
shell (i.e., riser pipe) full of water, 
which is, of course, the condition in 
the operating structure. It was be- 
lieved by the designers that the pres- 
ence of water under considerable 
pressure in a riser pipe reduces its 
strength as a column. To compensate 
for the bursting stress produced by 
the head of water (which stress is at 
right angles to the principal com- 
pressive stress resulting from the 
column loads), that value which 
would otherwise be considered the 
safe working unit stress was reduced 
by 3% of the calculated bursting stress 
(Poisson’s ratio theory). 

The plate thicknesses used were: 
top section, $ in.; middle section, 44 
in.; bottom section, }} in.; resulting 
in unit stresses of 6,870 lb., 6,814 Ib., 
and 6,584 lb., respectively. These 
stresses are about one-third to one- 
quarter of the wrinkling stresses re- 
ported in Bull. 292, for plates of ap- 
proximately corresponding values of 
t/R. 

The connection between the bottom 
of the riser and the base of the riser 
is welded. .On the assumption that 
this connection is a rigid unyielding 
one with respect to the angles be- 
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tween the base and a vertical element 
of the riser surface, analysis indicated 
that the restraint caused by this rigid 
base connection, when reinforced by 
lugs welded to base and riser surface 
as is customary, might produce high 
stresses, possibly in excess of the 
elastic limit. It is believed by some 
that these lugs insure that the column 
loads will be transferred from the 
riser shell to the riser base as there 
can be provided sufficient area in the 
lugs to transfer the load without the 
assistance of a large part of the riser 
plate area, since two lugs with a por- 
tion of the riser shell between them 
form an effective column. 

However, an important condition 
to be fulfilled, if excessive stresses 
are to be prevented, is that the free 
bulging of the riser walls under 
loads is not interfered with. It was 
the belief that the presence of the 
lugs would thus cause further re- 
straint to the already rigid base con- 
nection. Accordingly, a welded angle 
connection, permitting flexibility at 
base of riser, was adopted in prefer- 
ence to stiffening lugs. 


Tank appurtenances 


Stairway—A spiral stairway, 24 in. 
wide with handrail on both sides, is 
provided from ground level to a 
point near the top of the riser, from 
which point a walkway extends hori- 
zontally to one of the main columns. 
From that point a ladderway extends 
vertically to a landing on a balcony 
which encircles the tank. 

Ladders—Also provided are a re- 
volving roof ladder and a fixed lad- 
der on inside of tank as well as fa- 
cilities for hanging painters’ scaf- 
folds. 

Valve House—A brick valve house 
at the base of the riser permits access 
to valve chamber beneath and also to 
the spiral stairway. 

Water Level Transmitters—Tank 
water levels are transmitted electri- 
cally over a private electric circuit to 
a recording gage in the filter plant 
and pumping station about 14 miles 
from the tank. The transmitter is lo- 
cated in the valve house, pressure 
being obtained from the connection 
to the 20-in. inlet-outlet pipe. A mer- 
cury U-tube arrangement is provided 
to compensate for water column from 
tank bottom to the main. A high- and 
low-water alarm is also imstalled at 
the pumping station, integral with 
this equipment. 
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Paint—All exterior and interior 
surfaces of steel received a shopcoat 
of paint consisting of red lead, red 
oxide of iron and _silica-graphite 
pigment with boiled linseed oil ve- 
hicle. The tower and riser exterior 
was provided with two field coats 
consisting of silica-graphite and 
boiled linseed oil, the second coat 
containing 14 per cent (pigment) 
carbon black. The tank exterior was 
painted (first field coat) with an alu- 
minimum powder-silica graphite pig- 
ment in a vehicle of 100 per cent long 
oil spar varnish. The second field 
coat on tank exterior, which was also 
used as the first field coat for tank 
and riser interior, consisted of the 
same pigment as the foregoing, ex- 
cept in different proportions, with 
vehicle being 100 per cent long oil 
spar varnish. The final field coat on 
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tank and riser interior consisted .{ 
100 per cent aluminum powder 
100 per cent spar varnish, the vehi. 
representing 81.3 per cent of 1). 
paint. 

The total cost of the structur.. 
financed in part with a PWA grani. 
was $143,761; of this amount the 
tank and tower cost $124,700, t}) 
foundations $18,261 and the water 
level transmitter $800. 
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A.S.T.M. Approves New Standards 
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ITS RECENT MEETING at head- 


T 
A quarters of the American Soci- 
ety for Testing Materials in Phila- 
delphia, the society’s committee E-10 
on standards acted on a large num- 
ber of recommendations from the 
standing committees on materials. 
Quite a number of the actions re- 


sulted from the desire of various 
committees to have their existing 
specifications and tests in the best 
possible shape for inclusion in the 
1939 Book of A.S.T.M. Standards, 
which will be available late in No- 
vember. Among the actions of the 
committee are the following: 

On the recommendation of com- 
mittee A-3 on cast iron, new tenta- 
tive specifications for cast-iron soil 
pipe and fittings to replace the pres- 
ent standard (A 74—29) were ap- 
proved as well as new specifications 
for cast-iron pit-cast pipe for water 
or other liquids, replacing specifica- 
tions A 44—04, which have stood 
since 1904 without revision. 

A change in the absorption re- 
quirement of sewer brick made from 
clay or shale (C 32—37 T) was ap- 
proved. at the suggestion of commit- 
tee C-15 on manufactured masonry 
units, to take account of the fact that 


in some sections of the country prod- 
ucts with high compressive strength. 
which did not pass the existing ab- 
sorption requirements, have been in 
successful use. Present requirements 
for maximum water absorption by 
5-hr. boiling, average of five bricks, 
are as follows: Grade SA, 6 per cent: 
Grade MA, 12 per cent; Grade NA, 
20 per cent. The change provides that 
bricks with an absorption between 
12 and 20 per cent shall be graded 
MA if the compressive strength con- 
forms to the 8,000 lb. per sq. in. re- 
quirement for Grade SA. 

Tentative specifications for build- 
ing brick made from clay or shale 
(C 62—37 T) were revised to incor- 
porate more rigid requirements on 
strength, absorption, and saturation 
coefficient and to include a freezing 
and thawing test method. Complete 
details of the freezing and thawing 
test were approved as a tentative 
revision of the standard methods of 
testing brick (C67—37). 

In its report presented at the soci- 
ety’s annual meeting, committee 1-4 
on road and paving materials in- 
cluded for information a proposed 
test for sieve analysis of mineral 


filler (D 546—39 T), methods of 
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testing preformed expansion joint 
fillers for concrete (D 545—39 T) 
and specifications for preformed ex- 
pansion joint fillers for concrete (D 
544—39 T). These three items were 
approved at the E-10 meeting as 
tentative and will appear in the 1939 
book of Standards. The specifications 
cover non-extruding and_ resilient 
types of the following four classes: 
cork, self-expanding cork, sponge 
rubber, and cork rubber. 

Acting on proposals made by the 
Society’s committee E-7 on radio- 
graphic testing, the standards com- 
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mittee approved new tentative rec- 
ommended ‘practice for radiographic 
testing of metal castings (E 15—39 
T), which will replace immediately 
the present standard E 15—29. The 
older practice has not been changed 
for several years, and it was con- 
sidered essential that it be brought 
up to date. This method covers gen- 
eral considerations, defects that may 
be revealed by radiography, radio- 
graphic equipment, and radiographic 
technique—each of these sections be- 
ing classified under X-rays and 
gamma rays. 








Water-Power Dam in Sweden 
Formed of Concrete Monoliths 


Contents in Brief—Use of T- 
shaped monoliths for a dam ex- 
posed to low temperatures shows 
economies in cost and is expected 
to reduce deterioration and mainte- 
nance troubles. Steel and concrete 


used in temporary dam. 


ONCRETE MONOLITH BLOCKS, 
T-shaped in plan and poured 
in place, constitute the main part of 
a new gravity dam for power devel- 
opment on the Indal River in Sweden. 
With the heads in contact to form the 
upstream face, there are open spaces 
between the “stems” of the blocks, 
thus effecting an appreciable saving 
in volume of concrete as compared 
with a dam of solid concrete. These 
open spaces are drained and are cov- 
ered by planking in order to reduce 
temperature variations. During the 
winter, warm air from the generator 
ventilating system is passed through 
longitudinal ducts in the dam. For 
the spillway portion, the monoliths 
are I-shaped, so that both faces of 
the dam are closed and sealed, leav- 
ing isolated cells between the “webs” 
of the blocks. In Fig. 1 are shown 
the general design of the main dam 
and the overflow or spillway portion, 
together with details of the joints 
between the monoliths. The monoliths, 
spaced 19.68 ft. center to center, have 
heads of this width, while the stems 
and webs are 11.48 ft. wide, and 8. 
ft. apart in the clear. 
This dam, 300 mi. north of Stock- 


holm, is one of the main elements 
of an extensive hydro-electric project 
being carried out by the Krangede 
Co. As described in The Engineer, 
London, from which the present in- 
formation is condensed, this plant 
utilizes a total head of nearly 200 ft., 
formed by 24 mi. of falls and rapids. 
The dam is 720 ft. long, with a maxi- 
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mum height of 60 ft. above the gran- 
ite foundation. To provide against 
uplift due to horizontal seams in the 
rock, the trench for the cutoff wall 
under the upstream toe was sealed 
by grouting, after which drain holes 
were drilled into the rock in the 
open spaces between the monoliths 
and behind the cutoff. Some rein- 
forcement is placed in the sides and 
faces of the blocks to prevent cracks 
which might result from uneven dis- 
tribution of temperature during con- 
struction, and from future low win- 
ter temperatures. The joints between 
the monoliths serve as contraction 
joints, 

In the upstream face joints, which 
are 3.28 ft. deep from the face, the 
contact surfaces are made with a 
vertical shear lock or mortice, as 
shown, and a Z-shaped bent plate of 
stainless steel is embedded in the two 
monoliths. The joints in this plate 
are welded electrically in the field. 
On the water side of this plate the 
concrete surface is covered with bi- 
tuminous sheeting or felt, applied 
with hot asphalt and again coated 
with hot asphalt when the concrete 
for the adjacent block is poured. 
Behind the sealing plate, the sur- 
face is simply coated with asphalt. 
In the downstream joints in the spill- 
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Fig. 1. Sections of the main dam (left) and of the overflow section (right), 


showing the form of concrete monoliths. 
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El. 205 


Cross Section FL 205 


Horizontal 


Original 
surface, 


Fig. 2. An opening left for future 
water intakes is closed off with a tem- 
porary dam of steel and concrete. 


way, which are 16 in. deep, there is 
also the vertical notch or shear lock 
and the whole contact surface is 
painted with asphalt. 

Advantages of this construction of 
a gravity dam with T and I-shaped 
blocks have been summarized as fol- 
lows: (1) utilizing the comparatively 
simple construction of the gravity 
type of dam; (2) reduction of uplift, 
with consequent saving in volume and 
cost as compared with a solid dam; 
(3) simplification of the conditions 
for stability; (4) prevention of water 
percolating through the downstream 
portion of the dam, thus eliminating 
the risk of deterioration of concrete, 
which has been experienced in dams 
on Scandinavian rivers; (5) facility 
of inspection and repair; (6) pre- 
venting, as far as possible, the for- 
mation of shrinkage and temperature 
cracks by allowing the monoliths to 
expand and contract independently ; 
(7) facility of control of the genera- 
tion and dissipation of the chemical 
heat in the concrete. As to the saving 
in concrete, as compared with a solid 
dam, the saving in volume in this 
case was between 20 and 30 per cent, 
but the reduction in cost was less on 
account of the greater amount of 
formwork required and the steel re- 
inforcement in the faces of the 
monoliths. 

The spillway, between the main 
dam and the intakes, has four gates 
and an open log chute. To provide 
stability in resisting lateral forces to 
which the gates are subjected, the 
gate openings are separated by con- 
crete piers 16.40 ft. wide, reinforced 
on the faces. Each gate opening is 
65.6 ft. wide, with its sill 23 ft. below 
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crest level of the dam. The log chute 
is 29.5 ft. wide and 14.76 ft. deep. 
Three of the gates are of the Tainter 
type, which open by rising above the 
sill, the water flowing under the gate. 
The other is a sector overflow gate, 
which opens by lowering into a pit, so 
as to discharge floating ice and drift 
with a minimum flow of water. A 
sector gate may be fitted later to the 
log chute. All the gates are elec- 
trically operated, and two of the 
Tainter gates are fitted for remote 
control from the power house. 

From a row of intakes fitted with 
Tainter gates the water flows through 
vertical penstocks 18 ft. in diameter, 
excavated in rock and lined with 
steel plates electrically welded. The 
turbines are in an underground rock 
chamber, 130 ft. below the ground, 
with the generators on the upper 
floor of the chamber. From the draft 
tubes there is a tail-race tunnel 4,750 
ft. long, with a base width of 36 ft., 
tapering sharply towards the crown 
in a height of 50 ft. The narrow 
crown is at such an elevation that the 
tailwater will have free flow even 
when the river is at flood level. This 
tunnel serves the present three tur- 
bines, and will be duplieated when 
the future three are installed to com- 
plete the plant. 

Concrete for parts of the work 
that would be exposed to water pres- 
sure was made with a low-heat ce- 
ment containing an artificial puzzo- 
lana known as Pansar. The Pansar 
cement hardens more slowly and gen- 
erates less heat than ordinary port- 
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land cement, and makes a con 
of high resistance to dissolution 
lime. 

A temporary length of dam evi. 
posed of steel bents with concrete 
facing slabs is a specially interesting 
part of the project. The intakes are 
located in a reinforced concrete 
structure forming an extension of 
the dam, but at present there are 
only three intakes for the three power 
units. To close the unexcavated space 
left for the future three intakes, this 
steel and concrete dam was erected 
on the present rock surface. As shown 
in Fig. 2, it consists of steel bents 
having I-beams 13 ft. apart and in- 
clined about 45 deg. the beam being 
supported by steel struts seated on 
concrete footings. Horizontal I-beams 
are framed between and in front of 
the face beams, and at intervals 
there is diagonal longitudinal brac- 
ing, as shown. 

Uplift is resisted by anchor rods 
riveted to the webs of the face beams 
and extending 4 ft. into the concrete 
toe, the ends of these rods being 
hooked for mechanical bond in the 
concrete. Concrete slabs anchored to 
the inclined face beams are backed 
by wooden lining, a narrow space be- 
ing left between the wood and the 
concrete to form a conduit into which 
warm air from the power house may 
be directed. 

In the design and construction of 
the Indal River Dam, the firm of 
Vattenbyggnadsbyran, of Stockholm, 
acted as consulting engineers for the 
Krangede Co. 


Canal Restored for Pleasure Use 


pets of the old and 
abandoned Illinois & Michigan 
Canal (connecting the DesPlaines 
and Illinois rivers) as a state park- 
way and boating channel is an 
interesting project described briefly 
in the annual report of the Illinois 
Division of Waterways for the year 
ending June 30, 1938. The pro- 
gram provides for restoring all the 
hydraulic structures and dredging 
the channel so that it can be used 
for small pleasure craft. All the 
work is being done in such a way 
as to retain the historical value of 
the old structures, although in some 
cases the masonry of the locks is in 
such condition that it has to be en- 
tirely rebuilt, using concrete faced 
with stone to represent the old work. 


In other cases, deteriorated stones 
are replaced with new blocks. New 
lock gates are built to the old designs. 

Reconstruction of the towpaths as 
drives necessitates the erection of 
fences to exclude cattle from the 
canal property. Improvement of the 
office building at Lockport, built in 
1837, is based on the old plans, and 
will provide space for offices and a 
museum. Recreational work supple- 
menting this project includes land- 
scaping, parking and picnic areas. 
fishing pools, and foot trails as well 
as drives laid out for scenic effects. 
A somewhat similar but much less 
extensive recreational project under 
way is the construction of a boat 
channel connecting a series of lakes 
in the Fox River valley. 
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Caving Sewer Peehelies Whipped 





Contents in Brief—Quicksand at 
New Shawneetown stopped hand 
trenching and hindered machine 
work, and swelling bottom floated 
the sewer pipe. This was met by 
pulling a working box along the 
trench behind an excavator, lay- 
ing pipe within the box and back- 
filling behind it. Manholes built 


as open caissons. 


(= TRENCHES made sewer con- 
struction by the common meth- 
ods nearly an impossibility in build- 
ing New Shawneetown in Illinois. 
The high ground to which the flood- 
ravaged Ohio River community has 
been removed consists of a fine, wet, 
mobile sand with almost no station- 
ary qualities when unconfined. A 
sewer system for the new town re- 
quired this material to be trenched to 
depths of 14 to 24 ft. for main sewers 
and nowhere would a trench more 
than 4 or 5 ft. deep stand without 
bracing. Also, after a few hours the 
bottom of the trench would start to 
lift; pipe left uncovered by a sub- 
stantial backfill floated up 18 to 20 
in. overnight. 

Construction was started by hand, 
this being WPA work, but the ex- 
pense and hazard soon led to the in- 
stallation of a trench excavator. Even 
this as normally operated failed to 
meet the conditions. The trenches 
caved to 25 to 30 ft. wide at the top 
and for a 15-in. pipe the excavation 
ran to 8 to 10 cu. yd. per ft. of trench. 
Overloading threatened the break- 
down of the trench excavator. A 
remedy was found in a box, shown 
conventionally by the accompanying 
sketch, pulled by the excavator ladder 
along the bottom of the trench. The 
pipe was laid and jointed in the box 
which held the trench sides tempo- 
rarily and protected the work and 
workmen from bank slides. The ex- 
cavator loaded directly into trucks 
which dumped close behind the box 
and kept the trench backfilled. By 
this arrangement 200 to 400 ft. of 
sewer were completed in an 8-hr. shift 
and no trouble was had with floating 
pipe, but this last trouble was fully 






2" Plank trap door 
_.- fo protect workmen 


‘ 
\, 3" Stee! bars for 
| cable hitches. 
! Top cables fo top a boom. 
J Lower cable fo bottomaf boom. 











¥2" Sheet metal,“ 
covering on sides 
Trailer box pulled by trench excavator 
solved quicksand trenching difficulties 
in New Shawneetown sewer construction. 


avoided only when continuous opera- 
tion for 24 hr. a day was adopted. 
Lights were installed on the trench 
and in the box for night work. 

This method of digging the trench, 
laying the tile and backfilling in one 
operation made impracticable the 
usual practice of leaving an open sec- 
tion of trench at each manhole. The 
quicksand would have heaved any 
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length of pipe so left. Manhole con- 
struction was therefore made a sec- 
ond operation. The bottom of the 
manhole was precast so as to fit the 
sewer line and sunk as a caisson by 
workmen digging within the ring. 
This section was about 5 ft. high. As 
it sank into the ground a section of 
form was placed on top and a 4-ft. 
section of manhole shaft was con- 
creted. Then the digging was resumed 
(the manhole shell being reinforced) 
until time to cast another section of 
shaft. A special conical form was 
used to cast the upper section, re- 
ducing the shaft size to fit a standard 
manhole cover. When the initia! or 
bottom section was seated on the 
sewer line, the bottom of the manhole 
was concreted and the tile line was 
opened for cleaning, rodding, etc. 
This was found an easy way to build 
manholes in such soil, well adapted 
to hand labor such as WPA employs 
and very reasonable in cost. The 
sheeted, braced and pumped pit that 
would have been necessary without 
this method would have been quite 
expensive in such soil at depths of 12 
to 24 ft. The cost averaged $130 per 
manhole. 

The box illustrated was devised by 
Capt. F. H. Morgan, general superin- 
tendent, and T. J. Prendergast, sewer 
and water superintendent. All work 


was done by WPA forces. 


Sawmill Waste Covers Fills 


skirts of Portland, Ore., re- 
cently obtained a fill 13 ft. deep over 
several acres of land by allowing 
scavengers to use the site for refuse 
disposal. The location is such that 
the haul was shorter than to the sani- 
tary fill maintained by the city. The 
usual cost of necessary cover mate- 
rial was obviated by using mill waste 
from a nearby cedar shingle mill. 
This waste, ordinarily burned, was 
available without charge and con- 
sisted largely of broken shingles and 
small wood scraps. It was dumped 
and spread over the fill after a bull- 
dozer, supplied by the scavenger, had 
leveled and somewhat compacted the 
freshly dumped garbage. Thus the 
only expense to the land owner was 
trucking in the mill waste (a haul of 
less than a mile) and supervising the 
filling. Only selected loads, containing 
no rough material, offal, fruit or 
market waste were accepted at the fill. 


\ TRUCK GARDENER on the out- 





Because of the heat which is gen- 
erated by garbage decomposition in 
deep fills it was thought advisable to 
take precautions against fire in the 
inflammable cover material. Each 
garbage layer was limited to a depth 
of 6 ft. Over each layer the mill 
waste was spread and compacted to 
a final depth of 6 in. Water barrels 
at convenient points around the edge 
of the fill were kept full for use in 
case of fire. 

Because of the convenient location, 
a major portion of Portland’s gar- 
bage was delivered to this site for a 
time, advancing the fill at the rate 
of 350 to 400 cu. yd. per day, (about 
4 cu. yd. of garbage per ton). After 
the fill was completed a 3-ft. cover 
of topsoil was put on. 

The use of mill refuse for cover is 
not an approved method for sanitary 
fills made by the city of Portland, 
which stipulates earth cover. (See 
ENR, Sept. 28, 1939, p. 412.) 
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FIG. I. NEW SIX-LANE DIVIDED HIGHWAY BRIDGE CROSSING BUSY NEWTOWN CREEK AT NEW YORK CITY. 


New York’s Latest Interborough Bridge 


NATHAN DEUTSCHMAN 
Department of Public Works, New York City 








Contents in Brief 


Structural details of $4,500,000 bridge connecting 


Brooklyn and Queens over one of the city’s busiest waterways. Acid soil 


required special foundation design and alkalizing procedure. 


Unusual 


method of installing heavy steel bracing for large cofferdams. Tieback 
cantilever erection method for high-level channel span. 


ae MEEKER AVE. BRIDGE re- 
cently opened for traffic provides 
another needed thoroughfare over 
water between the boroughs of New 
York City. Connecting Brooklyn and 
Queens over Newtown Creek, a busy 
waterway, the bridge is 6,415 ft. long, 
of which virtually only 300 ft., the 
high level span over Newtown Creek, 
crosses water. While expensive and 
heavy work was involved through- 
out, the exceptional construction 
problems centered near and at the 
foundations for the river span, where 
a highly acid soil called for special 
protective work, and in the erection 
of the high-level steel over a water- 
way the full width of which had to 
be kept clear for navigation. Descrip- 
tion here is confined largely to the 


special work; technical data about 
the bridge structure follow in an 
appendix. 


Acid soil alters plans 


The planned foundations for the 
approach viaduct piers (see appen- 
dix) were cast-in-place concrete piles, 
and the greater number of piers have 
these foundations. But on the Queens 
approach for several piers near New- 
town Creek the piles were abanaoned. 
After the first pier near the creek 
was completed and most of the piles 
for the second pier were driven, it 
was discovered that the soil contained 
acid. The color of the water and the 
fact that pumps were corroded after 
a short period of use led to a sample 
being taken and tested. This sample 


was found to have a pH of 2.5, this 
being highly acid and injurious to 
steel and concrete. 

On investigation, the source of this 
pollution was found to be the stor- 
age on the ground in this area about 
ten years ago of a chemical by- 
product. A contract was let for bor- 
ings with a provision that water 
samples for testing be taken at inter- 
vals of 10 ft. to an average depth of 
about 50 ft. These tests showed a 
definite acid condition in six pier 
locations. It was deemed advisable. 
therefore, to protect the footings and 
it was determined that this could be 
properly done only by eliminating 
the piles and carrying the footings to 
a considerably greater depth where 
good bearing conditions could be 
had. 

Three-ply membrane waterproofing 
was used at the base of the footings 
and for a height of 3 ft. around the 
sides, and the balance of the footings 
and the pier shafts were painted with 
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two coats of cutback asphalt up to 
within 1 ft. of the proposed ground 
surface. This treatment was applied 
to four piers, the construction of 
which was temporarily delayed pend- 
ing the outcome of the investigation. 
All the sides of the previously com- 
pleted footings and pier shafts were 
ainted with two coats of asphalt 
and the backfill was mixed with hy- 
drated lime, in the proportion of 2 
bags of lime to 1 cu.yd. of backfill. 
The lime is expected to aid in neu- 
tralizing any acid in the soil around 
the footings. 


Novel cofferdam construction 


As shown by Fig. 4, the channel 
span is carried by braced steel towers 
on concrete piers. Both piers were 
built in steel sheetpile cofferdams 
about 130 ft. long and 47 ft. wide, 
Fig. 2. The distances between the 
faces of the piers is 250 ft. and be- 
tween the centers 300 ft. The Queens 
pier extends to a depth of —40 mhw 
and is supported on 549 steel H-beam 
piles (Fig. 3) from 55 to 65 ft. long. 
The Brooklyn pier extends to a depth 
of —48 mhw anderests on good bear- 
ing soil. 

The bottom of the river at each 
pier was leveled off by dredging, and 
8 test piles were driven to determine 
the pile length. A line of temporary 
wooden piles was driven around the 
outside of the cofferdam and cut off 
to El. +21; another line was driven 
inside the cofferdam with piles op- 
posite the outside piles. The piles on 
the inside were cut off at +4. Wooden 
battens 3x10 in. were spiked to the 
two lines of piles at El. +3 to form 
a platform on which to erect the steel 
interior bracing of the cofferdam. 
The total weight of the bracing when 
completed was 160 tons. 
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After three tiers of the bracing 
were assembled on the temporary 
platform, the construction of the cof- 
ferdam walls commenced; interlock- 
ing steel piles 54 ft. long and 16 in. 
wide with a 5-in. arched web were 
used. The sheetpiles were guided to 
proper alignment on the outside by 
the wales and on the inside by the 
steel bracing. 

After the sheeting was driven to 
El. —34, the load of the steel brac- 
ing was transferred to four 60-ton 
hydraulic jacks mounted on four 
elevated platforms inside the coffer- 
dam, carried by clusters of four piles 
(Fig. 2). The battens between the 
outside and inside of the cofferdam 
were removed and the excavation 
proceeded to El, —22. The hydraulic 


jacks were inserted between lowering 









seeereesse-e Tier D- 128" Pier A, Band © 128>3'------° 9.2686 ma... 
tsensercunnnasascou PFT lines 130’ BOTS We Scores ees oe cccccescsores tes sevescosscooes 


Plan 


NEWS-RECORD - 





pile---. 


(Vol. p. 707) 67 


channels from which the steel frame- 
work was suspended. The steel brac- 
ing consisted of four tiers, 35 ft. in 
height when in final position, the 
first tier at +3, the second at —14, 
the third at —-22, and the fourth at 
—32. The first three tiers were erected 
as a single unit; the fourth and low- 
est tier was an independent unit, and 
was temporarily supported in a posi- 
tion immediately below the third tier 
by lashings to the second tier; it was 
1} in. shorter on all sides to prevent 
it from binding against the sheet- 
piling. 

The 60-ton hydraulic jacks were 
seated upon grillages made up of 
two 15-in. steel channels. On the side 
of each channel was a vertical 10-in. 
sliding channel to which the steel 
framework was attached. These chan- 
nels were 39 ft. high and about 17 ft. 
above the first tier. On top of each 
jack was mounted a billet with one 
side flat and the other with a semi- 
circular groove which engaged a 2}}- 
in. removable steel pin. The vertical 
suspender channels had 3-in. circular 
holes spaced 104 in. on centers. The 
two 15-in. steel channels on the plat- 
forms also had 3-in. circular holes. 
On a platform in the center of the 
cofferdam was installed a hand-oper- 
ated oil pump which was connected 
to each jack by copper tubing. Each 
tube had a control valve to operate 
each jack independently. As a safety 
precaution l-in. shims were placed 
on each side of the jacks on shoulders 
built up from the grillages. 

The lowering of the bracing was 
accomplished in drops of 104 in. or 
the distance between the holes in the 
vertical channels. Two pins were 
used for each lowering device. The 
plunger of each jack was forced up 
to the top pin in the vertical chan- 
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Fig. 2. Interior bracing weighing 160 tons for the main pier cofferdams was lowered inside the sheeting as a unit by four 


suspenders operated by hydraulic jacks. 
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nels, transferring load to the jacks. 
The lower pin in the grillage was 
then removed and the plungers were 
allowed to recede gradually, thus 
lowering the steel 104 in. The bottom 
pin was then inserted through the 
grillage and the load transferred to 
the bottom pin. The top pin was re- 
moved and advanced to the next set 
of holes in the vertical suspenders. 
By this method the bracing was 
lowered about 22 ft. 

When the third tier had reached 
its proper grade, the sheet-piling was 
driven home to El. —48 on the 
Queens side and to El. —58 on the 
Brooklyn side. The sheeting for the 
Brooklyn cofferdam was 64 ft. long. 
From brackets on the upper tier of 
the bracing, vertical 14-in. steel rods 
about 38 ft. long and threaded for a 
distance of 17 ft. at their tops ex- 
tended down to connect with the 
fourth tier. The fourth and last tier 
was lowered to its final grade while 
the cofferdam was being excavated, 
by turning nuts on the threaded rods. 

After the fourth tier was lowered 
to its final position, the Queens cof- 
ferdam was excavated to —41, and 
the Brooklyn cofferdam to —48. The 
steel H-beam piles were driven in 
the Queens cofferdam and tremie con- 
crete was poured to El. —28. The 
bottom of the Brooklyn cofferdam 
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was sealed with tremie concrete to 
El. —24. The cofferdams were un- 
watered about three days after the 
seals were poured and the construc- 
tion of the rest of the piers was com- 
pleted in the dry. The steel sheeting 
was burned off under water on the 
channel sides to El. —28 and on the 
other three sides as required. 


Erecting channel span 


The first operation for the erec- 
tion of the main span (Fig. 4) was 
to erect a temporary toggle bent over 
each tower support. The toggle bent 
consisted of a steel frame made up of 
two vertical posts 65 ft. high braced 
by two horizontal steel struts and a 
diagonal member between the hori- 
zontal struts. From the top of each 
post backstays in the form of eyebars 
were connected to temporary frames 
attached to the adjacent approach 
span trusses, counterweights being 
suspended from the approach span 
trusses to resist the uplift. On the 
Brooklyn side a counterweight of 
200 tons was required, and 125 tons 
on the Queens side. 

Two derrick travelers with 90-ft. 
booms and 20-ft. jibs capable of lift- 
ing 30 tons were used to_erect the 
two halves of the span in three stages. 
Stage one consisted in advancing the 
travelers to the ends of the approach 
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spans and erecting the end posts « 
the trusses, connecting the tops to th 
erection bent by auxiliary eyebar- 
With the end posts in place, erectio, 
of subsequent members proceeded | 
panel points L2. The travelers we: 
then advanced to panel points L1 an: 
the second stage of erection com 
menced. To prevent the trusses fro: 
swaying the top members of the por- 
tal struts were erected temporarily. 
In the second stage the top chords 
were attached at panel points U3 tv 
the erection bents by eyebars, and 
the auxiliary eyebars were cut loose. 
The erected portions of the trusses 
were raised by hydraulic jacks placed 
in the main set of ties to secure prope: 
clearance. The travelers were then 
moved ahead and the erection of the 
remaining halves of the trusses to- 
gether with the floorbeams and _ bot- 
tom laterals was completed. At this 
stage there was a space of about 5 in. 
between the truss sections. 


Trusses jacked to place 


The trusses were then swung into 
their final position by eight hydraulic 
jacks. One set of four jacks was 
placed in line with the bottom chords 
for shifting the truss sections forward 
and the vertical alignment of the 
trusses was adjusted with the jacks 
in the main ties. After the bottom 


Fig. 3. Driving 549 steel H-beam piles 55 and 65 ft. long in the Queens pier cofferdam was a high spot in the substructure 
construction for the Newtown Creek bridge. 
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Fig. 4. Using tiebacks to counterweighted approach spans the channel span was erected as a cantilever 125 ft. high over an 


unimpeded waterway. 


and top chords were connected and 
the last floorbeam set in place the 
eyebars were loosened and the trav- 
elers were moved backward filling in 
the remainder of the bracing and 
floor steel. After the travelers were 
again over the approach spans, they 
were used to erect the portals at each 
end of the trusses and also for dis- 
mantling the erection bents. The trav- 
elers were then dismantled by a 
crawler crane used for handling light 
members of the steel structure. 

Erection of the two viaducts, main 
span and the two towers involving 
17,000 tons of steel was accomplished 
in about four months. 


Personnel 


The Meeker Ave. Bridge was built 
for the city of New York from de- 
signs by the Department of Public 
Works, under the direction of Com- 
missioner Irving V. A. Huie, Deputy 
Commissioner Homer R. Seely and 
Chief Engineer J. Frank Johnson. 
Construction was carried out by four 
contractors: river span piers, Charles 
F. Vachris, Inc.; approach piers and 
the Brooklyn ramp, Reiss & Weinsier, 
Inc.; Queens ramp, Elmhurst Con- 
tracting Co.; and _ superstructure, 
American Bridge Co. The writer was 
resident engineer. 





TECHNICAL DATA ON NEW MEEKER AVE. BRIDGE, NEW YORK 


The new Meeker Ave. Bridge over New- 
town Creek connecting the boroughs of 
Brooklyn and Queens, is a vital link in a 
new 7-mile highway that taps the ap- 
proaches to all of the East River Bridges 
and the new midtown tunnel, as shown on 
the accompanying map. Queens Blvd., its 
present terminus, gives access to the Long 
Island parkways, and it is planned to 
extend it to the Triborough Bridge. 

The bridge with its approaches will be 
6,415 ft. long; the greater part is 89 ft. 
wide and consists of two roadways each 
32 ft. wide separated by a middle aisle 
4 ft. wide and flanked by two sidewalks 
each 8 ft. wide. The essential structures are 
a closed ramp and a viaduct approach at 


each end and a center span over Newtown 
Creek. 


Ramps—The Brooklyn Ramp, 2,142 ft. 
long, consists of a concrete roadway deck 
on floorbeams and stringers supported on 
columns on concrete footings. The sides 
of the ramp are faced with curtain walls to 
form a closed structure. There are two 
marginal ramps and three rigid-frame 
arches span three intersecting streets. For 
the support of the falsework the contrac- 
tor elected to use steel brackets attached 
to the concrete columns at the top. Screw 
jacks mounted on top of the steel brackets 
were used for adjusting the forms for ele- 
vation. After the concrete was poured the 
brackets were removed and the holes in 
the columns plugged with mortar. 

The Queens ramp is 750 ft. long and is 
similar in design to the Brooklyn ramp, 


except that it has no marginal ramps, and 
only one rigid-frame arch. 

Viaduct Approaches—The Queens ap- 
proach consists of deck trusses with the 
following spans: five of 120 ft., four of 
159 ft., one of 198 ft., and one of 230 ft. 
The Brooklyn approach has four spans 
120 ft. long, four 159 ft., one 216 ft. and 
one 230 ft. Falsework bents of steel or 
timber were used for the erection of the 
approach spans. 


There are 21 land piers; each con- 
sists of two concrete shafts either on spread 
footings or on concrete cast-in-place piles. 
The high shafts are joined together at 
the top by arched beams about 16 ft. high. 


Main Span—The main span 300 ft. long 
is supported on two steel towers 97 ft. 
high. It has a 4-ft. camber and is 43 ft. 
high. It has a maximum clearance of 125 
ft. above mean high water. The trusses 
are spaced 75 ft. 10 in. on centers. The 
erection of the main span presented a 
dificult problem to the contractor because 
falsework could not be used due to inter- 
ference of heavy marine traffic. After con- 
siderable study, the contractor elected to 
employ the cantilever method as has been 


described. 


Quantities and Costs—The principal 
quantities involved were: Excavation 156,- 
000 cu.yd.; concrete 88,120 cu.yd.; rein- 
forcing steel 4,725 tons; structural steel, 
16,315 tons. The cost of the bridge, includ- 
ing $606,720 for land, will be $5,588,582. 








70 (Vol. p. 710) 


-ENGINEERING NEWS-RECORD: 


Measuring the Unit Cost 


Of Municipal Services 


Contents in Brief—Unit costs of 
municipal works and activities are 
a useful yardstick, but they must 
be applied with care as a measure 
of administrative efficiency. Here 
are some of the limitations and 
problems incident to establishing 
a cost system. 


a of unit costs for 
various kinds of municipal 
work is highly desirable in municipal 
activities, and such costs may be used 
to advantage in promoting economy 
and efficiency. There is, however, no 
established or standard accounting 
system by which to measure cost and 
efficiency, so that any comparisons of 
cost of the same class of work in 
different cities are practically worth- 
less. In the absence of such a stand- 
ard or yardstick, there is inevitably 
extreme variation in the factors and 
methods included in the accounting 
systems, and any one system is of 
value principally in the city where it 
has been developed. But while a yard- 
stick for the measurement of costs is 
obviously desirable, the many diffi- 
culties and problems incident to the 
establishment of any cost system, even 
for an individual city, are not gen- 
erally recognized. These statements 
present the theme of a recent address 
before the Governmental Research 
Association by Frank W. Herring, 
executive director of the American 
Public Works Association. Some of 
the leading arguments are summa- 
rized in the following. 


Street cleaning costs 


Consider street cleaning, as an ex- 
ample. For this work an established 
cost unit is the cleaning mile, or one 
mile of street cleaned once. But this 
unit measures only the amount of the 
cleaning activity; it gives no indica- 
tion of the efficiency of the work 
done, the adequacy of the service, or 
the quality of the municipal adminis- 
tration. However, good cost account- 
ing will at least yield unit costs in 
dollars per cleaning mile. It is true, 


also, that good administration will 
result usually in lower unit costs. But 
a comparison of these costs of two or 
more cities is practicable only if they 
are arrived at by identical methods 
and on identical bases. 

Many factors affect the cost of 
work, such as the cleaning method, 
condition of the streets, extent of all- 
night parking, climate, topography 
and wage rates (which may range 
from 25 to 75c. per hour). There are 
other factors which it is difficult or 
impossible to evaluate. In any one 
city, however, where the various fac- 
tors may be constant over a period of 
time, a comparison of unit costs at 
different dates within this period will 
give a measure of the administrative 
improvement or degeneration. Similar 
useful comparisons may be made be- 
tween different districts of the city. In 
this way, the unit cost figures of a city 
have great potential usefulness for in- 
ternal control. 


Cleaning catchbasins 


The cleaning of catchbasins is an- 
other example and a more complex 
problem of cost accounting. There is 
a question as to what measuring unit 
should be adopted; cost per catch- 
basin or cost per cubic yard of dirt 
removed. The work will cost more on 
a catchbasin that is full than on one 
that is half empty, but how much 
more? To some extent the amount of 
work is independent of the amount of 
dirt handled. The operation consists 
of the following steps: (1) moving 
the crew and equipment to the basin, 
(2) setting up the equipment, (3) re- 
moval of the dirt and (4) reassembly 
of equipment. The cost of the first 
step is dependent principally upon 
the distance traveled, and conse- 
quently the unit cost should be in dol- 
lars per mile. The second and fourth 
steps involve costs that are practically 
constant for all catchbasins, so that 
the unit costs should be in dollars per 
basin cleaned. As the cost of the third 
step is governed by the quantity of 
material, the proper unit of cost is 
per cubic yard. Thus the component 
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elements of the operation are de) :\d. 
ent upon entirely different facto, - 
Most public-works operations: are 
of this complex kind, and when .)a. 
lyzed into their component elen):\ts 
it is found that the factors gover) ing 
costs vary with different element:. |), 
street construction, for exam))le: 
grading cost will depend upon quan. 
tity and character of earth moved: 
cost of paving will depend on desivn, 
and on width and length of street 
paved; curb and gutter installation 
will be governed by design and 
length. It is clear that no one sincle 
unit would serve all these operations. 


What unit to use 


Selection of the proper unit is 
baffling in many operations. How 
might we measure sewer cleaning. for 
instance? Actual removal of the clov- 
ging material accounts for only a 
part of the effort involved. Street 
repair may be measured on a square- 
yard basis; but area is only one of 
a host of factors. In refuse collection. 
the refuse may be a mixture of garb. 
age, rubbish and ashes; or garbage 
alone; or rubbish and ashes alone, or 
some other combination. It may be 
presented for collection loose or 
paper-wrapped, in barrels or in small 
containers, or merely as a pile in the 
alley. It may be picked up from the 
street curb, the alley gate, the back 
porch or the basement; and _ the 
houses may be close together or far 
apart. Within any one city many of 
the factors affecting costs are constant 
over time and others are constant 
over districts. Unit costs of complete 
operations are of value to an adminis: 
tration in exercising internal control 
and appraising administrative efl- 
ciency year by year or district by dis- 
trict. But to use these costs to ap- 
praise efficiency in other cities is 
going beyond the limit of proper or 
useful application of the unit costs. 


What do costs tell? 


The cost side of the question also 
has to be considered. Costs as re- 
ported by most cities tell only part of 
the story. Most of the relatively few 
cities that determine costs confine 
their efforts to a computation of labor 
and materials. A few charge equip- 
ment operating costs, but deprecia 
tion of equipment is rarely consid- 
ered, and it is rare indeed for a city 
to include a proper share of over- 
head expenses. A uniform and com- 
plete method of accounting is indis: 
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pensable for the determination of 
unit costs that will have more than 
local significance. While accounting 
is expensive, this expense is fre- 
quently over-estimated; and for pur- 
poses of internal control, extremely 
useful results can be produced with- 
out the elaboration needed for com- 
parisons between cities. 

As a conclusion, it may be said that 
public-works operations are fre- 
quently of considerable complexity, 
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and their operating cost is a function 
of a host of variable factors, of which 
administrative efficiency is only one. 
But unit costs founded upon relatively 
simple measurements of whole opera- 
tions do provide a useful administra- 
tive tool. When used with full knowl- 
edge of their inherent limitations, 
such costs can make an important 
contribution toward stimulating im- 
provements in administrative effi- 
ciency. 








Paving Areas at Intersections 


VERLIN M. WANN 


State Highway Department, Indianapolis, Ind. 
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Le ACCOMPANYING TABLE was 
constructed by the author as a 
means to facilitate the computation 
of the pavement area at a skew inter- 
section of two highways. With these 
tables it is only necessary to know the 
radii of curvature R; and R» of the 
pavement edge at the corners; these 
radii can be obtained from the curve 
data or may, as is often done, be 
arbitrarily assumed. 


Skew ki ky TAN me Tan 0 
0 02384 02384 1.00000 0 
1 02483 02289 1.01761 01746 
2 .02585 02197 1.03553 03492 
3 02691 02108 1.05378 05241 
4 .02801 02022 =: 1.07237 06993 
5 02914 01940 =: 1.09131 08749 
6 .03032 01860 1.11061 10510 
7 08153 01782 1.13029 .12278 
8 03280 01708 —-1. 15037 14054 
9 03410 01636 —-1.17085 15838 
10 08545 01566 =—-1.19175 17633 
il 03686 01499 ~—-:1.21310 19438 
12 03831 01434 =: 1.28490 21256 
13 03981 01372 =: 1.25717 23087 
14 04137 01312 =—-1. 27994 . 24933 
15 .04299 01254 —-1.30823 26795 
16 04467 01198 1.32704 28675 
17 04641 01144 = -:1.35142 30573 
18 04821 01091 1.37638 32492 
19 .05008 01041 —-1.40195 34433 
20 .05202 00993 —-1.42815 36397 
21 05404 00946 =—«:1.45501 38386 
22 05614 00901 1.48256 40403 
2B 05830 00858 1.51084 42447 
a .06056 00816 =: 1.53986 44523 
25 .06290 0077 1.56969 46631 
26 06534 00737 —-:1.60033 48773 
7 .06789 00700 —-:1.63185 50953 
28 07050 ™ 00665 1.66428 53171 
29 07324 00630 —-1.69766 55431 
30 .07609 00597 =—-:1. 73205 57735 
31 .07906 00565 1.76749 60086 
32 08216 00535 ~=—-1.. 80405 62487 
33 08538 00506 = «1.84177 64941 
34 08874 00478 1.88073 67451 
35 09224 00451 =: 1.92008 70021 
36 09589 00424 «= 1.96261 7 
3 09971 00401 = 2.005690 75355 











- 10370 00377 2.05030 78129 


38 

39 -10787 00355 2.00654 80978 
40 . 11223 00833 2.14451 83910 
41 -11679 00312 = 2.19430 86929 
42 -12157 00293 2.24604 90040 
43 . 12658 00274 2.29084 93252 
44 - 13183 00256 §=— 2.35585 96569 
45 . 13735 00239 = 2.41421 1.00009 
46 14314 00223. = 2.47509 1.08553 
47 . 14923 -00207 2.53865 =: 1.07287 
48 - 15565 00193 2.60509 1.11061 
49 - 16240 00179 = 2.67462 = 1.15087 
50 16953 00166 2.74748 1.19175 
51 -17705 00153 = 2.82391 1.23499 


- 18500 00141 8290421 1.27994 
. 19342 00130 2.98868 1.32704 
. 20234 00119 3.07768 1 37638 
.21180 00110 = 3.17159 1.42815 
. 22186 00100 §=3.27085 +=: 1.48256 
.23257 00091 3.37504 1.53986 
-24399 .00083 3.48741 1.60033 


.25617 00075 «= 3. 60588 1.66428 
-26923 00068 3.73205 1.73205 
.28322 00061 = 3.86671 1.80405 
.29826 00055 4.01078 1.88073 
31446 00049 4.16530 =: 1.96261 
33195 00044 4.33148 2.05030 
35090 000389 4.51071 = 2.14451 
37147 000385 4.70463 2.24604 
.39389 00030 §464.91516 2.35585 


41842 00026 = 5.14455 
44533 00023 = 5.39552 
47500 00020 = 5.67128 
-50786 00017 = 5.97576 
54445 00014 «= 6.31375 
-58541 00012 6.69116 
63158 00010 = 7.11537 
68398 00008 =—«7.50575 3 
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As can be seen in the accompany- 
ing figure, the area desired can be 
divided into three parts. 

Area Aj, and likewise A», are di- 
rectly proportional to the square of 
the radius of curvature. 


Che Rtn (* i) 


and area 


DCDB = R? tan (* +) 


‘ 


to| 


hence area 


7” 90° + @ a R? (90° + @) 
Ai = R? tan ( - _—" _ —— 
or A = R? ky 
and Ay = R? ky 


Area A; is given by the formula 


Ww P+ @ y 
A; = , [a tan (* = ) + tan | 


The values of k; and ky have been 
computed in the accompanying table 
for values of the skew angle from 0 
to 75 deg. For convenience in com- 
putation values of the trigonometric 
quantities have been included. 

The values of the constants are so 
computed that if the road width W 
and the radii of curvature R are in 
feet, the areas A will be obtained in 
square yards. This will aid in pre- 
paring cost estimates. 





Rail Welding 
In Australia 


Welding rails into long lengths has 
been practiced since 1933 by the gov- 
ernment railways of New South 
Wales, and by June 30, 1939, there 
was a total of 297 mi. of welded 
track. Until December, 1938, the 
thermit process was used, but a flash 
butt-welding plant has been estab- 
lished and “in consequence of the 
greater economy derived from its use, 
thermit welding will be confined to 
work on the track at particular lo- 
calities.” 

At the welding plant the rails are 
welded into lengths of 360 ft. and 
loaded on special flat cars. With 300 
welds per week on 107-Ib. rails, the 
cost per weld is about $2. More than 
54 miles of welded track were laid in 
1938-39, of which 37 miles were by 
the thermit process. Two of these 
lengths are continuous for 3 mi. and 
there are other lengths of 1 to 2 mi. 
each. 
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Bidding Practice Two Centuries Ago 


Chairman, Department of Engineering Drawing 


RICHARD SHELTON KIRBY 


Yale University, New Haven, Conn. 


Contents in Brief—An old book throws light on the bidding practice 
of 1729. Extracts from it show many contract clauses reminiscent of 
today’s engineering specifications. An interesting feature is the advice 
to the engineer that the contractor is justified in expecting to make 
some money. Skimped work brought fines and jail sentences. 


_— FIRST modern civil engineer- 
ing textbook was, I believe, Be- 
lidor’s “La Science des Ingénieurs,” 
written in 1729. It is not quite -a 
pocketbook, nor even a handbook, 
for our copy weighs five 
pounds and has the propor- 
tions of a family Bible. In his 
dedication of the book to 
Louis XV, the nineteen-year- 
old King of France, Belidor, I 
suppose with his tongue in his 
cheek, expressed the hope that 
the publication would be an 
important enough achieve- 
ment to warrant his “arriving 
some day up to the foot of 
His Majesty’s throne.” 

There are 504 pages in the 
work, devoted to such subjects 
as the theory of arches, ma- 
sonry construction, fortresses 
and civil architecture. Vauban 
is often quoted throughout, for 
the author evidently made use 
of some of his memoranda. 
The great military engineer 
died when Belidor was a child. 

The last section, of eighty 
pages, is headed “The Manner 
of Making the Specifications.” 
From it I have translated be- 
low, rather freely and with 
some condensation, the greater 
part of the little chapter that 
deals with the formalities to 
be observed in the letting of 
government work, especially 
fortress construction. 

The specifications having been prepared 
and a part of the funds provided, the off- 
cial of the province causes to be pub- 
lished and posted in all towns in his 
department, and even in neighboring prov- 
inces, that on a certain day he will pro- 
ceed to his mansion, where in his presence 
the arrangements will be made for work 


to be done in the construction of a new 
fortress, and where he will meet all those 


Bertrand Forest de 
architect and author in the time of Louis XV of France; 
famous for his treatise “Architecture Hydraulique” but 
also the author of the earlier book on civil engineer- 
ing that is interestingly quoted in this article. 


who wish to undertake this enterprise 
and to contract with his Royal Highness, 
giving good and sufficient surety. 

When the day arrives, the official, accom- 
panied by the director of fortifications and 
others concerned with the project, will 


Belidor (1697-1761), 


cause the entire specifications to be read 
in a loud voice, in order that prospective 
bidders for the said enterprise may be 
informed as to the nature of the work to 
be constructed and the conditions to which 
they must adjust themselves. After this 
will commence the bidding of the con- 
tractors for each class of work. When it 
happens that no one submits a low enough 
bid, three wax candles in succession are 


engineer, 





lit, and until the last one has burne: 

a new contractor will still be perm): 

to proffer a bid. Finally, after the candles 

have burned out, the project is awarded 

to whomsoever has made the bid that js 

most advantageous for the King, a: 

procés-verbal is drawn up somewha! 

the following terms. 

“Today this 

year and 

(names and titles of the officer of 

province) being at our mansion at 

Pe (name of town), after <ey 

eral advertisements and publications hay. 
ing been duly made in said town 
as well as in other towns of the 
province .... to the effect that on 
the said day we would proceed 
arrange for bids for work which 
the King has ordered to be done in 
the construction of a new fortress 
at .... according to the design of 

5 (the engineer) .. have 

proceeded in the presence and ac- 
cording to the advice of \M 
chief engineer of fortifications of 
the said town to the clauses and 
conditions the tenor of which fol- 
lows:” 


Clauses and conditions 


Here are copied the entire 
specifications in the form pre- 
scribed, and after this the pro- 
cés-verbal is continued in the 
following manner: 


The contractors accept the con- 
ditions of the present  specifica- 
tions: they will furnish all mate- 
rials, and will be responsible for 
securing laborers, wagons, scaf- 
folding, bridges, lumber, 
machines, ropes, and in general 
all things necessary to the conduct 
of their enterprise; also at their 
own expense will provide for al 
pumping of water; and will be 
obligated one year after the con 
struction of the fortress to point 
up all masonry joints with good 
mortar of lime and sand, withou! 
any claim on His Majesty for extra 
compensation beyond the price 
named. We understand that no earth is 
to be measured twice even though it }s 
necessary to handle some of it a second 
time, excepting that which has _ been 
screened, and any top soil that has been 
laid aside to form parapets, which will be 
counted as having been handled twice. |! 
will be further noted that no embankmen! 
will be measured in nor any voids in the 
mass of masonry. In addition the work wil! 


] 
tools, 
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be carried on with all possible diligence, 
subject to verifications and acceptances 
in the usual manner, and will be guaran- 
teed for one year after it has been ac- 
cepted by the engineers in charge. 

In return the contractors will be exempt 
from guard duty, from all corvée duty 
and from being required to lodge soldiers; 
and they will be allowed to cut all the 
grass they need, in the fields or old pas- 
tures nearest at hand which will be desig- 
nated by our assistant or by the magis- 
trates of the town and the chief engineer 
of the fortifications, without the said con- 
tractors being obliged to pay anything 
to the owners of the land. 

If the fortress is on the frontier and a 
war is on, it should be added that neces- 
sary escorts will be given the contractor 
for the protection of his animals, be they 
horses or oxen, employed to transport 
material for the work. In case the said 
horses or oxen are taken, with their es- 
corts, by any enemy party of either regular 
or irregular troops, while they are haul- 
ing the materials, the contractor will be 
indemnified for their fair value. In case 
the said contractor or his agents are taken 
prisoners by the enemy while in the King’s 
service, their ransom will be paid by his 
Majesty. [This paragraph is in Italics— 
R.S.K.] 

And after the reading of the above 
specifications in a loud and _ intelligible 
voice, and after the said contractors as- 
sembled for bidding have said that they 
understood them, the said work has been 
bid for at the following unit prices, 
namely: 


Here follows the form for record- 
ing the names of the bidders and the 
sums named by them as their bid 
prices. Masonry and earthwork are 
bid in prices per cubic toise, a toise 
being about 6.4 ft. 


And thus is to be designated each dif- 
ferent class of work, without forgetting 
any, if it is possible, in order to prevent 
all arguments in future, and specifying 
for each article all the bids that have 
been made, in proper order and finishing 
with the last and lowest bid. 

After which we have lighted three can- 
dles in succession, to see if while they were 
burning some one of the assembled per- 
sons would not make a new bid. But, the 
said flames having extinguished them- 
selves, and we having made three other 
attempts on different days, without any- 
one appearing who wished to undertake 
the said work at a lower price nor under 
conditions more advantageous to the King 
Ur oats » We, on the advice 
Po ee , the director, and under 
the good pleasure of His Majesty, have 
awarded and do award the said work, to 
him, expecting him to give good and suffi- 
cient surety. 


Here follows the name of the suc- 
cessful bidder and his bid price for 
each class of work—earthwork, ma- 
sonry, etc. 

The said prices will be paid to the said 
contractor in the King’s money out of 


funds provided and to be provided in pro- 
portion as the work advances, and on 
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certificates of the principal engineer in 
charge. . 

Done on the day and year above men- 
tioned, signed by the official, the director 
and the contractor. 

And at the same time the said M 

...has offered to us as surety the per- 
son of William , residing at 
.., to the end that in this capac- 
ity of associate he is obligated and by 
these presents does obligate himself se- 
curely in terms of money and _ business 
of His Majesty and by the same agree- 


ments by which the said contractor is 
held, 


Advice to engineers 


For the control that engineers ought to 
have over contractors it is necessary at 
the outset to be convinced that, since 
undertakings are carried on for profit only, 
an engineer should devote his full atten- 
tion to seeing to it that this profit motive 
does not result in poor workmanship or in 
neglect. To prevent this the engineer must 
spare neither care nor pains to see that 
all things are done in order, and to be 
always present, as far as possible, when 
any work is being done. The masonry 
especially demands his actual presence, as 
much for the preparation of the mortar as 
for the selection of stones to be used; 
he must not be so indulgent in these 
matters that the workmen become care- 
less. It is his duty to be regular in his 
accounting and prompt in his estimates, 
in the furnishing of lines and grades, and 
in the acceptance of materials. He must 
not forget to fix the size of timbers before 
the work is complete for fear that the 
contractor, abusing the leniency that has 
been shown him, will multiply unduly the 
number of hundreds of joists. This abuse 
is not the less serious and is often more 
harmful to the work than that of using 
too weak timbers. The same is true of 
iron connections and of many other de- 
tails which it would take too long to 
enumerate. 


Contractors entitled to profit 


On the other hand it is not necessary 
to be uneasy nor go into excessive refine- 
ments. The good of the service demands 
that the contractor carry on, and that he 
spare nothing for the betterment of the 
work. But it demands also that the con- 
tractor make a profit to pay him for his 
labor and expense. If, however, he has 
made a bad bargain, or if troublesome or 
inevitable difficulties arise, it is not for 
the engineer to interfere, for the contrac- 
tor may take the matter to the King’s 
Court, as is often done; and when his 
plea is well founded he is assured of find- 
ing indemnity for his losses in the bounty 
of the King. But he should not take unim- 
portant matters to this tribunal. An en- 
gineer who knows his duties will easily 
see how to do that which is just and fair, 
and when he takes a little pains to enter 
into the details of each case he can tell 
at a glance what ought to be done. 


The section closes with a modern- 
sounding discussion as to the com- 
parative advantages of letting work 
to a single general contractor, or 
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partitioning it out among several 
with the argument in favor of the 
former arrangement. 

It might be added that bargaining 
by “inch of candle” seems to have 
been an old French custom which 
had found its way into England long 
before Belidor’s day. Pepys refers to 
it in his diary a number of times in 
speaking of buying naval supplies. 
American contractors and engineers 
will recognize, throughout the speci- 
fications, phrases which still persist in 
our contract documents. 


Belidor’s other works 


Bernard Forest de Belidor was 
only thirty-four when he wrote his 
book. The Department des Ponts et 
Chaussées had been organized thirty 
years earlier, while the Ecole des 
Ponts et Chaussées was not to be fully 
formed until 1760. Belidor later 
wrote a second book, the more im- 
portant “Architecture Hydraulique,” 
a three-volume work that was con- 
sidered authoritative even outside of 
France well into the 19th century. In 
this latter work Belidor quotes Vau- 
ban’s specifications used in 1684 for 
the locks at Dunkerque harbor. One 
sentence from this elaborate docu- 
ment of two centuries and a half ago 
will bear quoting. “And if any of 
the masons be found laying up ma- 
sonry dry and without mortar he will 
be driven from the work and thrown 
into jail and the contractor will be 
compelled to pay a fine of 100 
francs.” 


Progress on Foundations 
For Cleveland Bridges 


Twenty-four of the thirty-six foun- 
dation shafts for the tower piers of 
the three new lift bridges being built 
over the Cuyahoga River in Cleve- 
land (ENR, Oct. 26, 1939, p. 541) 
have been completed to date. The 
material passed through comprised 
soft clay, quicksand, gravel and 
hardpan, with final socketing in hard 
shale; heavy flows of water were 
encountered at times and at a few 
points natural gas. George B. Sow- 
ers, consulting engineer of the city 
of Cleveland, reports that all shafts 
put down are straight and true and 
were completed without accident. 
Each shaft and rock socket was in- 
spected by one or more engineers 
before concreting. 























74 (Vol. p. 714) 


‘ENGINEERING 


FROM FIELD AND OFFICE 


Working problems and time-saving methods . . . Edited by Charles S. Hill 


Form Assembly Building 
C. E. BLEE 


Project Engineer, Hiwassee Dam, N. C. 


To provide a working space big 
enough for the construction of the 
entire draft tube form, without undue 
exposure to the elements, the TVA’s 
construction forces at Hiwassee Dam 
built a covered erection platform ad- 
joining the carpenter shop, measur- 
ing 78x45 ft. in plan, with a 35-ft. 
clear height to the bottom chords 
of the roof trusses. Although the 
plan of construction for the draft 
tube form was later revised so that 
it was not shop-assembled in its en- 
tirety, the covered erection platform 
has made possible the construction 
of a number of form units of unusual 
size. 

The sheet-metal roof is supported 
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traveling hoists with individual con- 
trol so that they can be used jointly 
or separately. The columns and gird- 
ers have been extended three bays 
(about 50 ft.) beyond the end of 
the erection platform to support the 


Form assembly building at Hiwassee Dam. Hoist trolleys extend to right. 


by combination steel and_ timber 
trusses on timber columns. I-beam 
trolley rails are bolted to the bot- 
tom chord of the trusses 12 ft. on 
each side of the centerline of the 
platform, to carry two 5-ton electric 


trolley rails, thus permitting com- 
pleted forms to be loaded directly 
onto trucks by the electric hoists, 
and also providing a small storage 
yard for form units which are com- 
pleted before they are needed in the 
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WORKING DRAWINGS FOR A SOUNDING ROD PULLER 


Sounding rod tests of subsoil conditions in planning small 
bridge foundations involve a nice problem in designing hand 
equipment that is within the means of small truck transporta- 
tion of outfit and crew. The elements of the outfit, both for 
driving and pulling the sounding rods, must be such that they 
can be assembled, taken apart and loaded by hand and, when 
assembled for work, hand operation must be practicable. One 
of the most difficult operations often is pulling the rod after 
the sounding is completed, and in designing its new equipment 
the bridge division of the Pennsylvania highway department 


gave particular attention to a light and powerful hand-operated 
rod puller. In general principle this puller is not different from 
others; its interest is in the working drawings which enable 
the puller to be reproduced in all the details found essential by 
field experience. Incidentally, the sounding outfit of which the 
puller shown is a part was adopted in sounding for the struc- 
tures on the 16]-mi. Pennsylvania Turnpike now under con- 
struction. We are indebted for the drawings given here to 
E. E. Brandow, bridge engineer, Pennsylvania department 
of highways. 
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dam. The trolley rails are joined at 
the outer end by a semicircular curve 
so that both hoists can be used on 
the same side of the platform if 
desired. 


o . . 


Correction Note 


The name of the author of the 
article entitled “Progress Chart for 
P.W.A.” published in these pages in 
the September 28 issue, is H. P. Hos- 
kins, not Hopkins, as given in that 
item. 


Lowering a Water Main 


Joun E. FAIcLe 


Lieutenant, Civil Engineering Corps 
U. S. Navy, Guantanamo Bay, Cuba 


During 1912, at the United States 
Naval Station, Guantanamo Bay, 
Cuba, a fresh water main was laid 
on the surface of the ground. In con- 
nection with a rehabilitation of the 
grounds at the station it was neces- 
sary that the water main be placed 
underground to improve appearances 
and to protect the pipe. The prob- 
lem was to do the job cheaply, using 
only native labor and simple tools, 
and at the same time give unin- 
terrupted service. Ten laborers ex- 
cavated a trench to proper depth 
directly below the pipe, leaving the 
pipe supported near the joint by a 
series of unexcavated earth saddles, 
one to each section of the pipe. A 
portion of the excavated earth was 
then placed under the mid-point of 


Method of lowering a surface water 
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each section of pipe and the unex- 
cavated supports were removed. This 
soft earth which then supported the 
pipe was slowly removed by stages 
throughout the full length of the line 
which left the pipe lying in the de- 
sired position as the last of the soft 
earth was removed. The trench was 


then backfilled. 


Torch for Burning 
Green Timber 


Fast burning of green brush, logs 
and stumps collected in clearing the 
right-of-way for the east approach to 
the Lake Washington pontoon bridge 
was accomplished with the oil-torch 
illustrated. The cuttings consisted of 
green and wet brush, logs up to 24 
ft. in diameter and stumps, all pushed 
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main by progressive excavation. 
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CAMERA MEMORANDUM 


Trailer for diver’s equipment in- 
side and ladder rack on top. Hy- 
draulically operated landing wheels 
under the draw-bar permit easy 
coupling and handling of trailer. 
In the box above the drawbar are 
three kerosene torch pots. The black 
bridge-barrier markings on a _ yel- 
low background and a center bar 
in the rear window of his car give 
the driver a cross-hair-like gage on 
the behavior of trailer and load at 
high speed as this is particularly 
an outfit for emergency work. 





together, with more or less earth, by 
bulldozers. The rig made use of a 
fan consisting of an airplane pro- 
peller 54 ft. in diameter on the shaft 
of an old emery-wheel stand mounted 
on the front end of an oil truck. The 
fan was driven at 2,000 rpm by a 
belt from an extension of the main 
shaft of the truck motor. From the 
same motive power a small pulley 
drove a geared oil pump that could 
develop a pressure of about 100 lb. 
per sq.in. By this pump oil was 
drawn from the supply tank on the 
truck and forced through 50 ft. of 
hose to a spray nozzle placed near 
the pile of debris to be burned. A 
length of pipe at the nozzles kept the 
hose well back from the fire. 

To start operation, a small fire 
was kindled on the near side of the 
pile of debris, fan and oil spray were 
then started and the strong draft car- 
ried the fuel into the burning mass. 
The combination functioned much as 
an enormous blow torch and, with 
10 to 15 gal. of burner oil per hour, 
maintained a continuous fire so hot 
that even the wettest masses burned 
very speedily. The fan created a wind 
estimated at 30 mph at medium en- 
gine speed which could be increased 
to about 45 mph at full throttle. The 
width of the air blast was about 14 
ft. The device was constructed and 
operated by C. A. Nelson, Bellevue. 
Wash. 





















76 (Vol. p. 716) 


‘ENGINEERING NEWS-RECORD - 


BOOK NOTES AND REVIEWS 


The month’s additions to the engineer’s reading and reference list 


Construction Materials 


JOHNSON’S MATERIALS OF CON- 
STRUCTION—By the late J. B. John- 
son. Eighth edition rewritten by M. O. 
Withey and James Aston. 867 pp. Pub- 
lished by John Wiley & Sons, Inc., New 
York; Chapman & Hall, Ltd., London. 
Price $6. 


MATERIALS OF CONSTRUCTION—By 
the late Adelbert P. Mills. Fifth Edi- 
tion, rewritten and revised by Lloyd F. 
Rader. 564 pp. Published by John Wiley 
& Sons, Inc., New York; Chapman & 
Hall, Ltd., London. Price $4. 


ENGINEERING MATERIALS—By Alfred 
H. White. 547 pp. Published by the 
McGraw-Hill Book Co., Inc., New York 
and London. Price $4.50. 


Three books on construction ma- 
terials have just been published. Two 
are new editions of well-known books 
and the third is a new book. Of the 
older books appearing in revised 
form, “Johnson’s Materials of Con- 
struction” is the most comprehensive. 
It is now in its eighth edition, which 
includes revisions of the chapters on 
wood, on cements and on methods of 
testing. The chapter on fatigue has 
been rewritten and a new chapter on 
metals for light-weight construction 
has been added. Newer materials 
such as asbestos-cement pipe do not 
appear, and despite the size of this 
text there is nothing on such im- 
portant materials from the civil engi- 
neer’s viewpoint as asphalts, bitu- 
minous paving materials and cast 
iron or steel pipe. 

Mill’s “Materials of Construction” 
is a smaller and much more general 
text. About half of the present revised 
book is given over to the manufacture 
of ferrous metals and to non-ferrous 
metals and alloys. The sections on 
cement and concrete have been _re- 
written and a new section on bitu- 
minous materials has been added. 

White’s “Engineering Materials” is 
a new book. The author has one 
major advantage over the men who 
undertook to revise the older texts 
in that he starts with a clean sheet 
and with no text or cuts standing 
which must be salvaged if possible. 
The effect is a thoroughly modern 
treatment. The book has been pre- 
pared for the use of students. The 


treatment is general enough so that 
the student should get a proper 
understanding of the properties and 
uses of engineering materials with- 
out being confused by too much de- 
tail that is of value chiefly to the 
specialist. An interesting variation 
from current practice with such texts 
is inclusion of a section on fuels and 
combustion and one on water and its 
industrial utilization. 


Fort Peck Slide Data 


“REPORT ON THE SLIDE OF A POR- 


TION OF THE UPSTREAM FACE OF 
THE FORT PECK DAM—Prepared 
and published by War Department, 
Corps of Engineers, U. S. Army, Wash- 
ington, D. C. Price $6. 


A slide involving over 5,000,000 
cu.yd. of fill occurred in the upstream 
face of Fort Peck Dam on Sept. 22, 
1938. Immediately thereafter an in- 
vestigating board was set _up and 
in May of this year the board sub- 
mitted to the Chief of Engineers a 
brief report as to the cause of fail- 
ure and as to remedial measures to 
be taken. Accompanying the report 
were two minority reports. For ob- 
vious reasons, the mass of informa- 
tion on which the board members 
based their conclusions could not 
be made public along with the state- 
ments from the board, hence the 
engineering profession had no way 
in which to evaluate the divergent 
views expressed by the board mem- 
bers. The majority placed responsi- 
bility for the slide on a foundation 
failure, while the late Thaddeus Mer- 
riman, in his dissenting statement, 
placed responsibility directly on the 
decomposed shale of the east abut- 
ment and indirectly on the speed 
with which the dam had been built. 

Now the Corps of Engineers has 
published in book form much of the 
data collected by it for the board. 
These data are presented largely in 
diagrammatic form. Of special in- 
terest are the diagrams showing the 
large amount of foundation subsi- 
dence that has occurred, also the rec- 
ord of the 36-in. cores taken by calyx 
drills from frozen zones in the slide 
area. The cores taken from deep in 
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the underlying material show how 
was involved in the slide. 

The record that the army engi 
neers here make available to thos 
interested in earth-dam design anc 
construction calls for careful stud) 
in order that the lessons of this slid: 
may be fully appreciated. 


MISCELLANEOUS NOTES — 
on BOOKLETS anp REPRINTS 


THe Drovucut oF 1936, with dis- 
cussion of the significance of drought 
in relation to climate, is the subject 
of U. S. Geological Paper 820. Ob- 
tainable from the Supt. of Documents, 
Washington. Price 15c. 


Soit-Cement Roaps is the sub- 
ject of a new pamphlet put out by 
the Portland Cement Association, 33 
West Grand Ave., Chicago. The 
pamphlet gives methods for sampling 
and testing soils as well as construc- 
tion methods for the building and 
maintenance of soil-cement roads. 
Included are specifications for soil- 
cement roads and cost data. 


THREE Dams of the Tennessee Val- 
ley Authority are described in 
illustrated monographs put out by 
the authority. Technical Monograph 
No. 34 deals with Norris Dam, No. 
41 with Pickwick Landing, and No. 
42 with Wheeler Dam. Each is illus- 
trated with over 100 drawings. The 
books may be obtained from the 
Information Office, Tennessee Valley 
Authority, Knoxville, Tenn. Price 
$2.50 each. 


NEW ENGINEERING BOOKS 


RURAL WATER SUPPLY AND SANI. 
TATION—By Forrest B. Wright. 288 
pp. Published by John Wiley & Sons, 
Inc., New York City; Chapman & Hall, 
Ltd., London. Price $2.50. 


ELEMENTARY DESIGN OF STRUC. 
TURAL STEEL AND REINFORCED 
CONCRETE—By Charles Kandall. Sec- 
ond Edition. 163 pp. Published by Fed- 
eration Technical School, 116 E. 16th 
St., New York City. Price $2. 


INFLUENCE LINES—By David S. Stew- 
art. 215 pp. Published by Constable & 
Co., Ltd., London. Obtainable from The 
Engineers Book Shop, 168 E. 46 St. 
New York. Price $4.50. 


(Continued on p. 78) 
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There are several good reasons why 
engineers and operators recognize the superiority of 
LAY-SET Preformed Rope for the majority of applica- 
tions. In the first place, LAY-SET is preformed and so 
is free of the locked-up internal stresses which cause 
kinking, whipping, bad spooling on the drums, or 
rotating in sheave grooves. LAY-SET resists all these 
destructive tendencies. Being carefully preformed, 
LAY-SET is much easier, faster and safer to handle. 
It requires no seizing when cut; splices or sockets 
readily and with greater certainty. You gain all these 
advantages when you specify LAY-SET Preformed— 
any one of which might easily result in greater dollar 
value for you. All Hazard Wire Ropes Made of Im- 
proved Plow Steel are Identified by the Green Strand. 


BUY ACCO QUALITY whether for Hazard Wire Ropes— 
American Chains (Weed Tire Chains—Welded or Weldless 
Chains)}—Campbell Abrasive Cutting Machines 
—Wright Hoists—Page Chain Link Fence— 
Page Welding Wire—Reading-Pratt & Cady 
Valves—or any other of the 137 ACCO gs. asorthis intorest- 
Quality Products. Sa 


folder today. 


HAZARD WIRE ROPE DIVISION 
Established 1846 
WILKES-BARRE, PENNSYLVANIA 


District Offices: New York, Chicago, Philadelphia, Pittsburgh, 
Fort Worth, San Francisco, Denver, Los Angeles, Atlanta, Tacoma 


AMERICAN CHAIN DIVISION © AMERICAN CABLE DIVISION © ANDREW C. CAMPBI(LL DIVISION © FORD CHAIN BLOCK DIVISION © HAZARD WIRE ROPE 
DIVISION © HIGHLAND IRON AND STEEL DIVISION © MANLEY MANUFACTURING DIVISION © OWEN SILENT SPRING COMPANY, INC. © PAGE STEEL AND 
WIRE DIVISION © READING-PRATT & CADY DIVISION © READING STEEL CASTING DIVISION © WRIGHT MANUFACTURING DIVISION @ IN CANADA: DOMINION 
CHAIN COMPANY, LTD. © IN ENGLAND: BRITISH WIRE PRODUCTS, LTD. © THE PARSONS CHAIN COMPANY, LTD, © In Business for Your Safety 
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FOR FASTENING 
WIRE ROPE 


SAFELY 


Steel cables should be fastened 
with Steel Clips. The Genuine 
CROSBY CLIP matches your 


fine steel cables in quality and | 


its perfect gripping design in- 
sures safety. 


Hot galvanized — will not rust. 
Made since 1883 by the 


AMERICAN HOIST 
G DERRICK CO 


@ Gear swing type. 
@ Booms up to 150 feet. 


@ Barge, track or gantry tower 
mounting. 


@ Actual capacities up to 30 tons. 
* 
Wiley Concrete Buckets 


* 


| WILEY EQUIPMENT 


Port Deposit, Md. Lancaster, Pa. 
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NEW ENGINEERING BOOKS 


(Continued from p. 76) 


REGIONAL PLANNING PART VIII— 
NORTHERN LAKE STATES. Report 
to the National Resources Committee. 
63 pp. For sale by Superintendent of 
Documents, Washington, D. C. Price 25c. 


THE STRUCTURE OF THE AMERICAN 
ECONOMY—Part I—Basic Characteris- 
tics. Report to National Resources Com- 
mittee. 396 pp. For sale by Superin- 
tendent of Documents, Washington, D. 
C. Price $1. 


REPORTS snp PAMPHLETS 


LAND SUBDIVISION—Manual No. 16, 
American Society of Cicil Engineers, 33 
West 39th St., New York City. Price 
60c, members; $1.20, non-members. 


URBAN AND SUBURBAN RAILWAYS 
—By Paul H. Bendtsen. May be ob- 
tained from the Denmark Technical 
Highschool, Kobenhavn, Denmark. Price, 
Kr. 8,00. 


REPORT ON TRAFFIC AND SAFETY, 
Grand Rapids, Mich—By Jensen, Bowen 
& Farrell, Ann Arbor, Mich. May be 
obtained from the Grand Rapids Asso- 
ciation of Insurance Agents, Grand Rap- 
ids, Mich. Price $5. 


MANHATTAN 1938-1939—A Report by 
Stanley M. Isaacs, Borough President, 
Municipal Bldg., New York City. 


THE CONNECTICUT SOCIETY OF 
CIVIL ENGINEERS, INC.—Report for 
year ending March, 1939, New Haven, 
Conn. 


NEW JERSEY—6lst Annual Report of 
the Department of Health, Trenton, 
3 


FATIGUE TESTS OF CONNECTION 
ANGLES—Bulletin No. 317, Engineering 
Experiment Station, University of Illi- 
nois, Urbana, Ill. Price 30c. 


THE EFFECT OF RANGE OF STRESS 
ON THE TORSIONAL FATIGUE 
STRENGTH OF STEEL—Bulletin No. 
316, Engineering Experiment Station, 
University of Illinois, Urbana, Ill. Price 
45c. 


THE SOLUBILITY OF CEMENTS—Tech- 
nical Paper No. 26, Department of Sci- 
entific and Industrial Research, London. 
May be obtained from British Library 
of Information, 50 Rockefeller Plaza, 
New York City. Price 15c. 


SINGAPORE—Annual Report of the 
Water Department and Annual Report 
of the Engineer’s Department for 1938. 
Published by the Municipal Commission, 
Singapore. 


November 23, }93y 


EGYPT—Annual Report for the yea; 
1931-32. Part II. May be obtained from 
Publication Office, Government Press. 
Bulag, Cairo. Price P.T. 100. Annual 
Report for the year 1932-33. Part |. 
Price P.T. 50. 


RAINFALL AND DISCHARGE REc. 
ORDS FOR NORTHERN [o0wa 
DRAINAGE DISTRICTS—72 pp. Bulle 
tin No. 141, Iowa State College, Ames. 
Towa. 


THE METHOD FOR THE MECHANICAL 
TESTING OF CEMENTS adopted by 
the new Brazilian specifications—By Ary 
F. Torres. May be obtained from In. 
stitute for Technological Research of 
Sao Paulo, Sao Paulo, Brazil. 


RESISTANCE MECANIQUE DES CoN. 
DUCTEURS AERIENS—By Pierre De. 
vedec. 62 pp. Published by Alliance 
Graphique, 64, Chaussee de Mons, Brus. 
sels. Price 2.30 Belga. 


EL FUTURO PLAN DE OBRAS PUB. 
LICAS DEL ESTADO ESPANOL (No. 
2)—May be obtained from Ministerio 
de Obras Publicas, Madrid, Spain. 


FLOOD DISCHARGE RECORDS RELAT. 
ING TO PENNSYLVANIA STREAMS 
—Dept. of Forests and Waters, Divi. 
sion of Hydrography, Harrisburgh, Pa 


NAVIGATION ON THE MONONGA. 
HELA AND ALLEGHENY RIVERS— 
Compiled by Corps of Engineers, U. S. 
Army, Pittsburgh, Pa. 


29th BIENNIAL REPORT of the State 
Engineer to the Governor of Colorado— 
1937-38. 460 pp. M. C. Hinderlider, 
State Engineer, Denver, Colo. 


KANSAS CITY, MO.—Annual Report of 
the Water Department. 1938. 


AMERICAN INSTITUTE OF STEEL 
CONSTRUCTION, INC.—Annual Re. 
port for year ending Sept. 1939. May 
be obtained from Institute, 101 Park 
Ave., New York City. 


DUBUQUE, IOWA—39th Annual Report 
of the Water Department. March 1939. 


PROCEEDINGS TWELFTH NATIONAL 
ASPHALT CONFERENCE—1939. 256 
pp. The Asphalt Institute, 801 Second 
Ave., New York. 


PROCEEDINGS OF 13TH ANNUAL 
CONFERENCE, Maryland - Delaware 
Water and Sewerage Association, 241] 
N. Charles St., Baltimore, Md. 


YOUR CITY GOVERNMENT—Vol. 2, 
Council Proceedings and Reports, Sche- 
nectady, N. Y. 1938. May be obtained 
from the City Manager. 


NATIONAL CONFERENCE ON PLAN- 
NING—Proceedings of the 1939 con- 
ference. 166 pp. Published by the Amer- 
ican Society of Planning Officials, 1313 
East 60th St., Chicago. Price $2. 


NEW YORK CITY HOUSING AUTHOR. 
ITY—Fifth Annual Report. 1938. May 
be obtained from New York City Hous- 
ing Authority, 122 East 42nd Street, 
New York City. 
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“a BUY REX AND i 
BE RIGHT! 
TEEL ss . 

Re- 5: py For that bridge job that you want—for that building con- 
May : oe , , 2 tract you’ve got your eye on—in fact for all the concrete 
Park 2 gan = jobs you're bidding on these days, you've got to bid low to 

js ‘ ce J , , get in the winning bidder bracket. 

Report ~ | i eomenacar That’s why it will pay you to do as thousands of winning 
1939. _ a — = bidders are doing—base your concrete estimates on the low- 
NAL Ee ah Phe sm cost, high-speed performance of a new Rex Mixer: See how 

256 | om : ei low you can keep your bids and still come out ahead! 
econd Se . . a 4 There’s no guesswork about this: Thousands of Rex Mixer 
yy MP S -, owners testify to Rex’s ability to keep them in the low bidder 
NUAL ' _— PRIME P | bracket. The many exclusive Rex Mixer features are the 
aware . D best insurance you can have against too-high concrete costs 
, 2411 rong crore and too few concrete contracts awarded. Before you bid 


10 ee again, get the prices and the whole Rex Mixer story! Then 
at, we andl jobs 1 moder” mow buy Rex and you'll be right! 


Sche- 
SEND FOR CATALOGS AND PRICES! 


tained 


PLAN: CHAIN BELT COMPANY, 1633 W. Bruce Street, Milwaukee, Wis. 
) con Please send me catalogs and prices on the following (check which) ; 
Ane : CRex 3%S ORex5S (CiRex7S (CRex10S OC Rex 14S 
» 1318 ; (0 2-Wheel [ 4-Wheel 

= Rex Speed Prime Pumps—Size.................G. P. H. ...---..-------- 
a IXERS Bite toe 
. May , ; 
Hous- AND 
Street, i 
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SS ———————————————————————————————— 
CONTRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 


UNDERPASS, MICHIGAN 


OWNER: Michigan State Highway Department, Lansing. 
M. D. Van Wagoner, Commissioner. 


PROJECT: Underpass on State Fair Avenue at Grand Trunk 
Western Railroad, Detroit, Wayne County, Mich. Grade 
separation underpass involves construction of four ballast 
deck semi-through plate girder span 51-ft. 8-in. long over 
roadway, and 13-ft. 3-in. over sidewalk sections. Supported 
by reinforced concrete combination abutments and sidewalk 
bents. Intersection angle between tracks and street is 59-deg. 
38-min. 40-ft. clear roadway, and two 9-ft. sidewalks. 


CONDITIONS: Project being constructed by State Highway 
Department in accordance with City-State agreement. 
Pedestrian overpass to be maintained during construction. 
Contractor to furnish all materials and complete project 
by June 1, 1940. Rail and highway transportation available. 
Wage rates specified are: skilled, $1.50 per hr.; semi- 
skilled, 85c. per hr.; and common, 70c. per hr. 

BIDS: Seven bids received Sept. 27, 1939, ranging from 
the contract low of $102,303 to $116,836. 


LOW BIDDERS: 
1. Bryant & Detwiler Co., Detroit, Mich 
2. W. J. Storen Co., Detroit, Mich 
3. Walbridge Aldinger Co., Detroit, Mich 
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HIGHWAYS, NORTH CAROLINA 
OWNER: North Carolina State Highway and Public Works 
Commission, Raleigh. W. V. Baise, Raleigh, State Highway 
Engineer. 

PROJECT: Required structures on 8.31 miles of highway 
between Yadkin River Bridge and Lexington, N. Car. 
CONDITIONS: Project to be completed in 120 working 
days. Highway transportation available. Labor rates: skilled, 
55c. per hr.; semi-skilled, 35c. per hr.; and common labor, 
25c per hr. 

BIDS: Four bids were opened August 23, 1939, ranging 
from the contract low of $52,829 to $62,921. 


LOW BIDDERS: 
1. D. M. Rickenbaker, Union, S. Car. (contract) $52,829 


2. Gregory & Poole, Raleigh, N. Car... 
3. Blythe Bros. Co., Charlotte, N. Car 


Unir Prices 
idtietainneteaenes 


Item (1) (2) 
. Dry excavation 


CHANNEL IMPROVEMENTS. 
PENNSYLVANIA 


OWNER: U. S. Engineer Office, Pittsburgh, Pa. 
PROJECT: Improving channel of Conemaugh, Little Cone 
maugh Rivers, and Stony Creek (Third Unit), located in 
Johnstown, Pa., and vicinity. Involves widening, deepening 
and realigning chanels of rivers and creek; pavement and 
wall protection of banks of improved channel; alterations to 
existing pipe outlets; relocation of sewer siphon; relocation 
of cast iron water pipe lines; protection of existing bridge 
a remodel Minersville pumping station and add new 
ay. 
CONDITIONS: All materials in good condition salvaged 
from pumping station and water pipe lines may be re-used. 
Work_to be completed in 300 calendar days after notice to 
proceed. Pennsylvania, and Baltimore & Ohio, and privately 
owned railroad systems, as well as streets in Johnstown 
available for transportation of material and equipment. 
Materials to be furnished by contractor. Minimum wage 
rates specified are: skilled, $1.30 to $1.40 per hr.; semi- 
skilled, 75c to $1.00 per hr.; and common, 65c. to 70c. 
per hr. 
BIDS: Six bids were received Sept. 11, 1939, ranging from 
the contract low of $1,314,437 to $1,845,446. Engineer's 
estimate $1,437,055. 
LOW BIDDERS: 
1. E. J. Albrecht Co., Chicago, Ill. (contract) $1,314,437 
2. Al Johnson Constr. Co., Minneapolis, Minn. 1,494,805 
3. Harrison Constr. Co., Pittsburgh, Pa....... 1,551,202 
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PICh THE TEAM THAT SCORES IN EVERY PERIOD! 


Be as keen to pick the pipeline which leads in quality performance 
as you are to pick the winning football team—the team that holds its 
opponents deadlocked and scores in every period. 


The common Water Works Trouble offer stiff opposition to any 
pipeline, but for years Lock Joint Concrete Pipe has successfully 
defeated these hard-hitting vandals. 


Quality, workmanship and design have brought this pipe to the 
forefront in its field. Scores of years of trouble-free operation are 
built into every pipe. This powerful combination keeps a Lock Joint 
Pipeline ahead of its opposition and well able to overcome Water Works 
Troubles for countless seasons to come. 


PRESSURE e SUBAQUEOUS e SEWER e CULVERT 


LOCK. JDINT 7237707727 PRESSURE PIPE 


LOCK JOINT PIPE CO Established 1905 AMPERE,N. J 
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JENKINS 
COR Las 


COST LESS 
TO USE! 


Economy Feotures 
of this U-Bolt Gate’ 


1 Perfect Grip Handwheel 

2 Extra Deep Seufing Box 

3 Easily Cleaned Bonnet Chamber 

4 Liberally Threaded Bronze 
Spindle 

5 Renewable “Bonnet-Saver- 
Bushing” 

@ Heavy Duty Bonnet and Body 

“7 Wide Gauge Reversible Wedge 

8 Bronze Seat Rings—Expanded in 

° 5 Exceeds A.S.T.M. Stand 
ar 


DIAMOND 
ANNIVERSARY 


1964 = 1939 


Fig. 42-A—150 Ib. Bronze 
Mounted U-Bolt Gote Volve 
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(News continued from page 37) 
ee 


MEN AND JOBS 


Frank R. Burnette, assistant chief 
engineer with the American Steel & 
Wire Co., Cleveland, has been employed 
by the Carnegie-Illinois Steel Corp. as 
construction superintendent. Burnette 
graduated from Ohio Northern Univer- 
sity in 1910 with a civil engineering de- 
gree. He joined the American Steel & 
Wire Co. in 1916. Carnegie-Illinois also 
announced the appointment of Howarp 
L. Dawson as engineer of repairs, 
maintenance and lubrication. Dawson 
is a graduate of Carnegie Institute of 
Technology. 


T. C. Smirn, chief engineer of the 
Clearwater Valley Light & Power As- 
sociation of Lewiston, Idaho, has been 
appointed distribution engineer for the 
Bonneville administration with head- 
quarters in Portland, Ore. Smith was 
employed by the Seattle, Wash., mu- 
nicipal lighting department from 1906- 
1918. He once served as chief engi- 
neer for the Orcas Power & Light Co. 
and in a similar capacity with the 
Idaho County Light & Power Associa- 
tion, Grangeville, Idaho. 


W. OkrLktaus, secretary of the St. 
Charles, Mo., board of public works. 
was recently named superintendent of 
the St. Charles water works to succeed 
Walter Huffmeier. 


Berry B.~CRAVEN, valuation engi 
neer in the city assessor’s office at St. 
Louis, has been appointed executive 
secretary of the St. Louis housing au- 
thority. The St. Louis Authority is to 
construct two low-rent housing devel- 
opments at a total cost of about $7,000,- 
000. 


Commo. A. G. Bisset, civil engineer- 
ing corps, U. S. Navy, has been trans- 
ferred from the Naval Academy at 
Annapolis, Md., to do duty as public 
works officer at the Navy Yard, Ports- 
mouth, N. H. Bisset is a graduate of 
Lafayette College. Early in life Com- 
mander Bisset worked for the Pennsyl- 
vania R. R., joining the navy in 1918 
as assistant civil engineer. For four 
years he also served as treaty engineer 
for the Republic of Haiti. 


Como. C. H. Cotter, civil engineer- 
ing corps, U. S. Navy, has been trans- 
ferred from the Navy Yard, Portsmouth, 
N. H., to do duty as officer in charge 
of construction, on the naval air base 
at Jacksonville, Fla. Commander Cot- 
ter is a civil engineering graduate from 
the University of Michigan and for a 


———, 


time served as city engineer at Flin, 
Mich., joining the civil engincering 
corps of the navy in January, |°19. 


Comm. C. R. Jounson, civil engi. 
neering corps, U. S. Navy, has been 
transferred from the Navy Yard a 
Philadelphia, Pa., to duty as publi 
works officer at the Naval Academy, 


Annapolis, Md. 


Comm. T. A. Harrune, civil engi. 
neering corps, U. S. Navy, has been 
transferred from the Navy Yard, Puget 
Sound, Wash., to do duty at Pearl 
Harbor, T. H. 


Comm. H. W. Jounson, civil engi. 
neering corps, U. S. Navy, is now off. 
cer in charge of construction of the 
naval air base at San Juan, P. R., and 
submarine base, Saint Thomas, V. |. 
Previously Commander Johnson was 
stationed at the navy yard, New York 
City. 


WituiaM FLiesuer, Philadelphia, Pa., 
has been appointed a member of the 
engineering staff of the Pennsylvania 
General State Authority. 


Ricuarp Hanp, Wilkes-Barre, Pa. 
recently begun new engineering duties 
with the Pennsylvania Department of 
Forests and Waters. 


Atrrep N. McCanopuiss, Pittsburgh, 
Pa., and Anprew J. Wuirtney, Jr, 
Rome, Pa., are new appointments on 
the engineering staff of the Pennsyl- 
vania State Highway Department. Mc- 
Candliss is working as project engineer 
and Whitney is employed as assistant 
construction engineer. 


Pierre WarrEN, civil engineer, his 
been made town engineer at Rouyn, 


Que. 


James C. Lone, Birmingham, Ala.. 
has been appointed highway enginec! 
for Cherokee County, Ala. He will serve 
until January 1943 and the appoint- 
ment was made under an act recently 
passed by the legislature providing 4 
highway engineer for every Alabama 
county. 


Paut Emme Core, Nov. 8, began du: 
ties as provincial minister of roads and 
public works for Quebec. 


A. J. Hawxincs has been elected di- 
rector of the Alabama State Planning 
Commission, which was recently cre- 





1939 November 23, 1939 ‘ENGINEERING NEWS-RECORD: 


Hl 


Little Vermilion River bridge, south of Georgetown, LIL, 

is of continuous reinforced concrete girder design. End 

= oes ix : spans are 5844 ft.; center spans, 72% ft. Skewed 20 de- 

— F ef : : : Su grees; 44-ft. roadway. Designed by the Illinois Division 


A a / ofHighways; Ernst Lieberman, Chief Engineer;G. F. Burch, 
Flint ae oe - ‘ieee Ce Bridge Engineer. 
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Ivana Brand uew...a booklet presenting 
7 a simplified procedure for the | 
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ent of design of good-looking, economical 
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vee CONCRETE BRIDGES 


it. Me- 
igineer 
sistant 
= The new booklet, “Continuous Concrete good-looking, structurally efficient 
_ Bridges,” brings you: bridges, low in maintenance and first 
dihe: 1. A simple method for the ready cost. Write today for this time-saving 
. analysis of indeterminate struc- manual. 
ypoint- . i 'y 
ca tures subject to moving loads. | PORTLAND CEMENT ASSOCIATION 
ding a ‘ ss ; 1 Dept. Alld-17, 33 w. Grand Avenue, Chicago, Ill. 
labama 2. Diagr ams and tables that facil- ; Please send booklet, ‘Continuous Concrete Bridges,”’ 
° » a ; (supplied free in the U.S: or Canada), giving methods 
itate design and reduce time | of designing attractive, economical structures for a 
‘ . | wide range of site conditions. 
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OPEN TYPE 


SUPER -VULCAN 


DIFFERENTIAL-ACTING 


PILE HAMMER 


AT THE 
OUTSTANDING PRICE OF 


$1,445.00 


With Steel Ram and Steel Base 
F.O.B. Chicago 


AMERICA’S GREATEST 
PILE HAMMER VALUE 


ALSO 


906 » 306 
OPEN TYPE 


PRICED AS LOW AS 
50C—$2,495.00 


30C—$1,995.00 
With Steel Ram and Steel Base 
F.O.B. Chicago 


FITS SAME LEADERS 
USES SAME ACCESSORIES 
AS VULCAN 
SINGLE-ACTING 
PILE HAMMERS 
AND HAS THE SAME 
CHARACTERISTICS 


TWICE THE NUMBER OF 
BLOWS PER MINUTE 


USES 25% TO 35% LESS 
STEAM PER BI PER BLOW 


VULCAN !"°%. WORKS 


331 North Bell Avenue 


Chicage Illinois 


‘-ENGINEERING 


ated by an act of the state legislature. 
Hawkins was once city engineer at 
Birmingham and since then has been 
connected with various federal projects 
in an engineering capacity. 


Capt. James S. STRATTON, assistant 
engineer at Denison, Texas, U. S. Engi- 
neers, has been appointed district en- 
gineer at Conchas Dam, N. Mex., to 
succeed Capt. Hans Kramer. Kramer 


was recently transferred to the Canal 
Zone (E.N.R. Nov. 9, 1939, p. 94). 


I. R. Tart has been appointed chief 
engineer of the Canadian Industries, 
Ltd. to succeed L. p—EB. McCrapy. 


MEETINGS 


HicHway ResearcH Boarp, annual 
meeting, National Academy of Sci- 
ences, Washington, D. C., Dec. 5-8. 


Mexico DEPARTMENT OF PUBLIC 
HEALTH, first national convention of 
sanitation engineers, Mexico City, Dec. 
18-20. 


REGIONAL AND LOCAL 


Tue Motes Society, quarterly meet- 
ing and dinner, Roosevelt Hotel, New 
York City, November 29.~ 


NEBRASKA IRRIGATION ASSOCIATION, 


annual convention, North Platte, Nebr., 
Dec. 7-8. 


EASTERN PHOTOELASTICITY CONFER- 
ENCE, Massachusetts Institute of Tech- 
nology, Cambridge, Mass., Dec. 9. 


ASSOCIATED GENERAL CONTRACTORS 
or America, Carolinas branch, annual 
convention, Columbia, S. C., Dec. 14-15. 


ELECTIONS AND ACTIVITIES 


Maurice W. WIL.LiAMs, consulting 
engineer in charge of railroad reloca- 
tion plans at Niagara Falls, N. Y., 
spoke recently before the Niagara 
County, N. Y., chapter of the American 
Society of Professional Engineers. He 
explained that the cost of relocating 
tracks in the Niagara Falls area was 
estimated at $7,530,000 and estimated 
the grade crossing elimination work 
at $11,681,000. 


WATER CONSERVATION and develop- 
ment through the cooperation of state 
and federal agencies took the spotlight 
in the second annual meeting of the 
South Dakota Reclamation Association 
held recently at Rapid City, S.D. 


| Among the speakers on the program 
| were Ross D. Davies, state coordinator ; 
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SAUEIRMAN 


LONG RANGE MACHINES 


Sauerman Tower Excavator makes a long cut 
and loads material direct into cars. One of 
these machines, equipped with a 15 cu. yd 
Crescent scraper bucket, will dig and load as 
much as 700 cu. wd. per hour. Capacities of 
smaller sizes are in proportion. 


For larger profits on long range exca- 
vating and material handling work, use 
a Sauerman Drag Scraper, Slackline, 
or Tower Machine. A Sauerman ma- 
chine is able to span an area 1,000 ft. 
or more in width and convey materials 
from any point in this area at a rapid 
rate. One man handles the entire 
operation. 

Many different jobs—large and small 
—where materials have been dug, 
hauled and placed for a few cents per 
cubic yard are illustrated in the Sauer- 
man Catalog. Write for this book. 


SAUERMAN BROS., INC. 


432 S. Clinton St. Chicago, Illinois 
eRe a 


Better © 
with 


a. 


VIBRATORS 


Faster @ Cheaper 


Pneumatic wheel mounted 3 H.P. gasoline engine vibra- 
tor. Can also be used for SURFACING, PUMPING, 
SAWING, GRINDING and DRILLING. 


Get better bond with reinforcement—get denser 
and stronger concrete — eliminate aggregate 
pockets and expensive patching. A type and 
size for every job! 

Send for circulars on the many gas engine, air 
and electric models, and let us advise you re 
garding the proper unit for greatest savings on 
your work. 


VEVA ABCD hgh 


7730 SOUTH CHICAGO AVENUE CHICAGO, ILLIN 
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